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DOCUMENT DESIGNATION: FINAL ENVIRONMENTAL IMPACT STATEMENT

ABSTRACT: Public Law 99-145 and subsequent related legislation requires destruction of the
U.S. stockpile of lethal unitary chemical agents and munitions. Furthermore, in 1993
an international treaty, the Chemical Weapons Convention (CWC), was signed by 65
nations, including the United States. The CWC, which set the deadline for
completing destruction of chemical weapons as 10 years following ratification by the
required number of nations, received the necessary ratifications on April 29,1997.
Thus, the international deadline for destruction of chemical weapons is April 29,
2007. The Army Chemical Stockpile Disposal Program has prepared this Final
Environmental Impact Statement (FEIS) to assess the potential health and
environmental impacts of the construction, operation, and closure of a facility to
destroy the chemical agent and munitions stored at Blue Grass Army Depot
(BGAD), Kentucky.

Four alternatives are addressed in this FEIS for possible use in destruction of the
BGAD stockpile: (1) baseline incineration, which is currently in use by the Army at
Deseret Chemical Depot (DCD), Utah and was used by the Johnston Atoll Chemical
Agent Disposal System (JACADS) to destroy the entire stockpile on Johnston Atoll;
(2) chemical neutralization followed by supercritical water oxidation, a developing
technology that would be initially operated as a pilot test facility; (3) chemical
neutralization followed by supercritical water oxidation and gas phase chemical
reduction, a developing technology that would be initially operated as a pilot test
facility; and (4) electrochemical oxidation, which is also under development and
would be initially operated as a pilot test facility. The latter three alternatives have
also been evaluated in a separate EIS prepared by the Army Assembled Chemical
Weapons Assessment Program (ACWA) as part of four chemical neutralization
technologies being considered for pilot testing at BGAD and three other chemical
munitions storage locations. The data and information obtained from testing and
full-scale operation of the incineration technology, and available data and
information from on-going studies of the technologies provided by ACWA are
analyzed and compared to the extent possible in this FEIS.
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Executive Summary

EXECUTIVE SUMMARY

ES.1 PROPOSED ACTION

Under Congressional directive (Public Law 99-145) and an international treaty called the
Chemica Weapons Convention (CWC), the U.S. Army is destroying the nation’s stockpile of
lethal chemical agents and munitions. The U.S. Army’s Program Manager for Chemical
Demilitarization (PMCD) has prepared this Final Environmental Impact Statement (FEIS) to
assess the potential health and environmental impacts of the design, construction, operation and
closure of afacility to destroy the types of chemical munitions stored at Blue Grass Army Depot
(BGAD) Kentucky. The BGAD stockpile consists of mustard agent (type H) contained in
155-mm projectiles, nerve agent GB contained in M55 rockets and 8-in. projectiles, and nerve
agent VX contained in M55 rockets and 155-mm projectiles. The specific goal of the current
analysisisto identify and compare the potential environmental impacts among the alternatives
that could accomplish the destruction of the stockpile at BGAD.

Four alternatives are addressed in this FEIS for possible use in destruction of the BGAD
stockpile: (1) the baseline incineration process used by the Army at Johnston Atoll Chemical
Agent Disposal System (JACADS) on Johnston Island in the Pacific Ocean and currently in use
at Deseret Chemical Depot (DCD) near Tooele, Utah, and three non-incineration technol ogy
alternatives—(2) chemical neutralization followed by supercritical water oxidation (SCWO); (3)
chemical neutralization followed by supercritical water oxidation and gas phase chemical
reduction (GPCR); and (4) electrochemical oxidation. The Army believes that it is reasonable to
limit non-incineration alternatives evaluated in this EIS to those that survived the thorough
testing and evaluation conducted by the Assembled Chemical Weapons Assessment program
(i.e., through Demonstration | and 11 and Engineering Design Studies). If any of the non-
incineration technol ogies were selected for implementation at BGAD, a pilot test facility would
be constructed and operated prior to full-scale stockpile destruction operations. Two potential
sites for destruction facilities, one each on the east (Proposed Area A) and west (Alternative Area
B) sides of the Chemical Limited Area (the area where chemical weapons are stored), are
evaluated in this FEIS. As required by regulations of the President’ s Council on Environmental
Quality (CEQ), the no-action alternative (i.e., continued storage of the BGAD stockpile) is also
addressed in this FEIS, even though it is not a viable alternative because its implementation is
precluded by Public Law 99-145.

Under a Congressional directive, provided through Public Laws 104-201 and 104-208,
the Department of Defense (DOD) has a so created the Assembled Chemical Weapons
Assessment (ACWA) Program. The Program Manager for ACWA was required to identify and
demonstrate no fewer than two alternatives to the baseline incineration process for destroying
assembled chemical munitions. Pursuant to the direction in Public Law 106-52, the ACWA
program was required to identify and demonstrate additional technologies that did not receive
demonstration contracts under earlier phases of the ACWA program. The ACWA program has
considered the viability of these multiple technologies for pilot testing at one or more of four
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facilities storing assembled chemical weapons: BGAD, Anniston Army Depot (ANAD),
Alabama, Pueblo Chemical Depot (PCD), Colorado, and Pine Bluff Arsenal (PBA), Arkansas.

As aresult of its demonstration program, the ACWA program has evaluated six
aternative technologies to destroy the assembled chemical weapons stored at BGAD; these
technol ogies included the three non-incineration technologies listed above (i.e., chemical
neutralization followed by SCWO, chemical neutralization followed by SCWO and GPCR, and
electrochemical oxidation) aswell as plasma arc technology, neutralization followed by
biotreatment, and solvated electron technology. The ACWA program eliminated the plasma arc
technology (due to lack of testing with actual chemical agent or propellant, the presence of
significant unresolved engineering problems, and probable scale-up problems) and the solvated
electron technology (due to lack of demonstration testing) and determined that neutralization
followed by biotreatment was not viable as atotal solution for destruction of the assembled
chemical weapons stored at BGAD because that technology cannot process chemical weapons
filled with nerve agent GB or VX.

ACWA prepared and distributed for public review and comment an EIS that evaluates
and compares the potential impacts of these optionsif implemented at the four installations
storing assembled chemical weapons. These two separate analyses (i.e., the ACWA EIS and the
PMCD EIS) serve complementary purposes. The ACWA EISisdifferent from this PMCD FEIS
for BGAD in that its emphasisis on the feasibility of pilot testing one or more of the
demonstrated and approved ACWA technologies, considering the unique characteristics of the
four aternative installations. This PMCD FEIS focuses on the environmental impacts of
constructing, operating, and closing afacility to destroy the stockpile of chemical weapons stored
only at BGAD, using one of the four technologies identified above (i.e., baseline incineration,
neutralization followed by SCWO, neutralization followed by SCWO and GPCR, or
electrochemical oxidation).

The results of the analyses presented in this Final Environmental Impact Statement
(FEIS) show that any of the four chemical munitions destruction alternatives would be
environmentally acceptable for destruction of the stockpile stored at Blue Grass Army Depot.
Neutralization followed by supercritical water oxidation is the agency's preferred alternative. The
Army will continue to look for ways to accelerate the process. Additional NEPA documentation
will be completed as required. Following a 30-day comment period on this FEIS, the Department
of the Army, on behalf of the Department of Defense, considering the results of this EIS along
with other factors including cost, schedule, and public opinion, will publish the Record of
Decision in the Federal Register.

ES.2 DESTRUCTION ALTERNATIVES

The destruction of the chemical weapons stockpile at BGAD by implementation of any
of the four alternatives would take place in structures designed to prevent release of chemical
agent to the environment. Disassembly, preparation for destruction, and destruction of energetics
would be carried out in an explosion containment area. The overall structure would be designed
for agent containment using features such as air locks and negative differential air pressure.
Disassembly of the munitions for baseline incineration would involve separation of all the
energetics from the munition, followed by draining the chemical agent from the munitions for
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incineration. After disassembly, the chemical munitions bodies, energetics, and chemical agent
would be thermally treated in different types of incinerators.

Under the chemical neutralization alternatives, the munitions would first be
disassembled using a process similar to that of the baseline incineration system with the
chemical agent being drained from the munition bodies. Following disassembly, the energetics
and chemical agent would be chemically neutralized by using water and caustic. The resulting
chemicals would then be further treated by using very high temperature and pressure in SCWO
units or in the SCWO units followed by GPCR. Under the electrochemical oxidation alternative,
the munitions would be disassembled using a reverse assembly process similar to that used by
the baseline incineration system to access agents and energetics; agents and energetics would
then be mineralized with an electrochemical oxidation process that uses silver nitrate,JAgNO
concentrated nitric acid (HN{) and hardware and solids would be thermally decontaminated.
The no action alternative would involve continued storage of the chemical munitions stockpile at
BGAD. Current safety procedures for storage and maintenance would continue to be followed,
including monitoring and surveillance.

ES.3 ENVIRONMENTAL IMPACTS

BGAD is located in the Blue Grass region of east central Kentucky in the approximate
center of Madison County, approximately 5 miles southeast of the center of Richmond and 30
miles southeast of Lexington. The installation encompasses approximately 14,600 acres and
includes a variety of buildings, structures (including igloos containing conventional munitions as
well as chemical munitions), and undeveloped areas. The Chemical Limited Area, as well as the
potential sites of the proposed destruction facility, are located in the northern part of the BGAD
installation.

The potential impacts of construction, operation, and hypothetical accidents of the four
destruction alternatives along with the impacts of no-action are summarized in Tables ES.1,
ES.2, and ES.3, respectively. For each table, the summary of impacts of the baseline incineration
alternative is presented in its entirety; where reasonable, the impacts of the alternatives involving
non-incineration technologies and the no-action alternative are compared directly with those of
the baseline incineration alternative.

ES.3.1 LAND USE

Construction and operation of a destruction facility would not have significant impacts
on on-post land use because land disturbance would be limited to a relatively small area within
the larger area of BGAD. The footprint for the facility for each destruction alternative is
essentially the same and would have a footprint of approximately 25 acres. For a facility sited at
Proposed Area A, up to approximately 95 acres could be disturbed when all utility corridors and
access routes are included, and up to approximately 88 acres could be disturbed if Alternative
Area B were selected. The total quantity of land that would be disturbed is less than 1% of land
within BGAD boundaries. A facility located at Alternate Site B would have a much larger impact
on current conventional munition storage and maintenance operations at the Depot than the
Proposed Site A.
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ES.3.2 WATER SUPPLY AND USE

Due to the amount of process water that would be required, water use at BGAD would
increase during operation of each of the destruction alternatives. Annual process water
requirements for each alternative are 18, 6.3, 18, and 1 million gal/yr for baseline incineration,
neutralization with SCWO, neutralization with SCWO and GPCR, and electrochemical oxidation
alternatives, respectively. A 500,000 gal water storage tank would be constructed to provide
additional capacity and ensure adequate supply would be available during peak demand period or
fires or other emergency response demands. The historic demand for water at BGAD, all of
which is supplied by surface water from Lake Vega on the installation, has recently
approximated 45 million gal/yr. No groundwater is currently used at BGAD or would be required
for destruction of the chemical weapons stockpile stored at BGAD.

ES.3.3 ELECTRICAL POWER SUPPLY

BGAD'’s electrical system would require improvements, including new transmission
lines, service connections, and two new substations, no matter which destruction option is
selected. The electrochemical oxidation alternative would have the largest demand for electricity
(122 Gwhlyr), while the requirements for the neutralization with SCWO alternative would be
approximately 50% as much and those for baseline incineration and neutralization with SCWO
and GPCR approximately 20% as much as for the electrochemical oxidation alternative.
However, the demand would be within the design capacity of the independent, off-site supply.

ES.3.4 NATURAL GAS SUPPLY

Natural gas requirements of any of the destruction alternatives would be met by the
current supplier; however, a new pipeline would need to be installed to connect to the existing
main south of the Chemical Limited Area. Baseline incineration would have the highest average
annual requirements because natural gas is the primary process fuel, and would be followed by
neutralization with SCWO and GPCR (approximately 70% less) and neutralization with SCWO
and electrochemical oxidation (approximately 90% less). The current natural gas supplier can
accommodate the demand of any of the destruction alternatives.

ES.3.5 WASTES

Hazardous solid wastes from incineration would consist mainly of ash residue from the
furnace system, brine salts generated from the pollution abatement system and aluminum oxide.
Hazardous solid waste would be transported off-site to a permitted waste disposal facility.
Hazardous solid wastes generated by the non-incineration alternatives consist mainly of brine
salts, aluminum oxide, and anolyte-catholyte wastes (for the electrochemical oxidation
alternative) would also be transported to a permitted hazardous waste disposal facility. The
largest quantity of solid hazardous wastes would be generated by the neutralization with SCWO
and neutralization with SCWO and GPCR alternatives, with baseline incineration expected to
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generate approximately 25% less and electrochemical oxidation approximately 80% less. The
total quantities of wastes generated are presented in Table ES.2.

The quantity of hazardous liquid wastes is expected to be small to non-existent (through
recycle) for all alternatives. The baseline incineration alternative is expected to generate some
laboratory wastes and spent hydraulic fluids, and the electrochemical oxidation alternative would
generate dilute nitric acid. Liquid hazardous wastes would be taken to an off-site permitted
treatment, storage, and disposal facility (TSDF).

Nonhazardous wastes would consist of sewage and uncontaminated metals and solids.
Sewage would be treated and discharged to Muddy Creek, or pumped to the existing
infrastructure in Richmond for the baseline incineration alternative or the non-incineration
alternatives and solid wastes would be disposed of in an off-site permitted landfill.

ES.3.6 AIR QUALITY

Impacts of constructing and operating a chemical munitions destruction facility are
expected to be lower than National Ambient Air Quality Standards (NAAQS) except for PM2.5,
for which background already exceeds NAAQS. Impacts of construction would primarily
involve fugitive dust from construction and earthmoving activities. Operation of a baseline
incineration facility would involve low emissions levels with no exceedances expected. Impacts
of a non-incineration facility would be similar to but less than those from a baseline incineration
facility because it would not involve use of an incinerator. However, non-incineration
technologies would include stacks for process steam, boilers, diesel generators, and the SCWO
or oxidation areas. Any emissions would be below applicable standards.

ES.3.7 HUMAN HEALTH

On the basis of operating experience at other chemical agent destruction facilities, no
exceedances of emissions standards or exposure levels are expected at a baseline incineration
facility. This experience and the data obtained during testing of those facilities provided the basis
for the development of site-specific human health risk analyses for both adults and children. The
most recent and applicable of these analyses (at the Anniston, Alabama, site) resulted in lifetime
cancer risks of less than 1 x4 @vhich is below the EPA target for operation of a hazardous
waste combustion facility of 1 x POFor non-cancer endpoints, the results were higher than the
target criterion, but alternative scenarios (to modify operational time or remove mercury through
the pollution abatement system) produced results at or below the target criteria. A baseline
incineration facility at BGAD would be expected to have even lower results since fewer total
munitions are present at BGAD as compared with ANAD.

Based on limited demonstration testing, no exceedances of emissions standards or
exposure levels established to protect human health and environment are expected for the non-
incineration alternatives.

Routine operations of a destruction facility and minor operational fluctuations (e.qg.,
start-up and shut-down) might expose workers or the public to small (below standards) quantities
of hazardous materials. A destruction facility implementing any of the four alternatives would
be engineered to limit exposures to the greatest degree possible. Measures would include
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ventilation systems, pollution abatement systems, water recovery and recycling, remote handling
of munitions, and personal protective equipment for workers.

A site-specific human health risk assessment will be conducted as part of the RCRA
permitting process to ensure that there are no adverse health effects.

ES.3.8 NOISE

Currently, the only on-post noise receptors are the residences and offices located in the
Administrative Area in the southwestern part of the depot. The off-post residence closest to the
planned destruction facility location is about 1.6 mi north of the site. At the nearest residence,
the maximum outdoor noise level expected from facility operations may be slightly audible, and
would not be expected to have any impact in terms of activity interference, annoyance, or
hearing ability.

ES.3.9 VISUAL RESOURCES

BGAD is located in a rural area where the surrounding landscape is primarily rolling,
open farmland and timberland. It is approximately 5 mi southeast of the center of Richmond, and
some housing and industrial development has occurred near the installation. BGAD itself is
characterized by mixed land use, including pastureland, timberland, and industrial uses. It is
expected that the off-site visual impacts of construction of a destruction facility using any of the
four alternatives would be limited to the entrance gate and parking area, and during operations it
is possible that a stack and small steam plume might be visible. The impacts for the non-
incineration facilities would be expected to be similar, and no impacts would be expected to be
significant.

ES.3.10 GEOLOGY AND SOILS

Impacts to soils of any of the four alternatives for destruction of the chemical munitions
would be essentially the same. A total of approximately 95 acres (Proposed Area A) or 85 acres
(Alternative Area B) of land could be disturbed for the facility and associated access roadways
and utility corridors. This amount of land constitutes far less than 1% of the entire BGAD
installation. Soil disturbance during construction could result in increase erosion, but best
management practices should minimize impacts to soils.

ES.3.11 GROUNDWATER

Impacts to groundwater of any of the four alternatives would be negligible during
incident-free construction, and the use of best management practices would reduce the potential
for any groundwater contamination. Since no groundwater would be used during operations for
any of the alternatives, impacts to groundwater should be negligible during incident-free
operations. The use of best management practices should minimize the potential for
contamination due to accidental spills or leaks of hazardous materials.
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ES.3.12 SURFACE WATER

A sedimentation basin and other standard construction practices would minimize impacts
to surface water during project construction. The process water required for operations for the
four alternatives are all within the capacity of Lake Vega on the installation; the baseline
incineration alternative and the neutralization followed by SCWO and GPCR alternative would
each have an annual requirement of approximately 18 million gal, the neutralization followed by
SCWO alternative would require approximately one-third that amount, and the electrochemical
oxidation alternative would require approximately one million gal/yr. During routine operations
of any of the alternatives, no liquid effluents, hazardous or otherwise, would be released from
either the destruction facility or support facilities into the surrounding environment. Sanitary
waste resulting from operation of the facility would be treated and the effluent would be
discharged to Muddy Creek (the baseline incineration alternative) or evaporation lagoons (the
non-incineration alternatives). There would be minimal impact to the surface water regime from
destruction plant discharges during incident-free operation.

ES.3.13 TERRESTRIAL HABITATS AND WILDLIFE

Ecological resources at BGAD are typical of and consistent with its maintenance as
fescue-dominated pasture that is periodically mowed interspersed with shrubs and trees. The
BGAD encompasses approximately 14,600 acres. Forest stands occur on roughly 2,900 acres,
with three general forest types: upland forest, riparian forest, and flatwood forest. Wildlife
habitat has been adversely affected by livestock grazing. The diversity of ground nesting birds,
amphibians, and reptiles is relatively low compared with similar undisturbed habitats of eastern
Kentucky. Impacts of construction and operations would be similar for all alternatives and would
mainly result from clearing up to 95 acres of fescue-dominated hayfields (Proposed Area A) or
88 acres of woodlands (Alternative Area B) for the agent destruction facility and utilities. Loss
of a relatively small area of habitat, increased human activity in the Chemical Exclusion Area
and selected facility site, increased traffic on local roads, and noise would be the most important
factors that would affect wildlife species. Given the previously disturbed character of the area,
the availability of similar habitat in the area, and the temporary nature of the proposed activity,
the impacts would not be significant. Any impacts should reverse upon completion of destruction
operations.

ES.3.14 AQUATIC HABITATS AND FISH

Because surface water bodies are absent from the proposed (Area A) and alternative
(Area B) construction sites, direct and indirect adverse effects of construction of the baseline
incineration alternative on aquatic ecosystems are unlikely. A sedimentation basin designed to
contain runoff during construction of any of the alternatives would eliminate potential impacts
from sediment input to tributaries of Muddy Creek. None of the alternatives would release
process liquid effluents to surface waters on- or off-post. Previous screening level ecological risk
assessments conducted as part of the RCRA permitting process for four other chemical
demilitarization facilities concluded that adverse effects of atmospheric pollutant deposition on
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nearby aquatic ecosystems was unlikely. Any impacts should reverse upon completion of
destruction operations.

ES.3.15 PROTECTED SPECIES

Two federally listed threatened or endangered species are known to occur at BGAD, the
bald eagle and running buffalo clover. The bald eagle, a federal listed threatened species,
probably occurs as a winter migrant, being attracted to Lake Vega and other water bodies on post
and in the region. The running buffalo clover occurs most commonly on rich soils in habitats
with filtered light such as open woodlands, savannas, floodplains, and mesic stream terraces on
well-drained sites. Any impacts to protected species would be the same for all destruction
alternatives. Construction of a destruction facility in either Proposed Area A or Alternative Area
B could adversely affect running buffalo clover. Direct disturbance or loss of individual plants in
patches along the proposed 69-kV transmission line could occur unless concerted efforts to
protect them are made by conducting clearance surveys, marking patches that are discovered,
and avoiding patches when placing towers and erecting conductors. No impacts to running
buffalo clover from operation of any of the destruction alternatives are expected to occur because
of the low levels of contaminant emissions. A detailed evaluation of the impacts that could occur
to running buffalo clover at BGAD from construction and operation of any of the destruction
alternatives is provided in the biological assessment covering the project area (Appendix F). Any
impacts should reverse upon completion of destruction operations.

ES.3.16 WETLANDS

Wetlands at BGAD occur around streams and large surface water bodies and are
scattered throughout the installation. Wetlands were created east of Lake Vega and about 1 mi
south of the Chemical Limited Area at BGAD by a dam improvement project. Wetlands also
occur along a tributary to Big Muddy Creek located about 0.5 mi south of Proposed Area A, and
small wetland areas of less than 1 acre occur along intermittent drainage ways in Proposed Area
A and Alternative Area B. Construction of any of the alternative destruction facilities could
affect one or more of five small riverine wetlands located in the project area; one small wetland
of less than 1 acre would be directly destroyed by construction within the 25 acres needed for a
facility in Proposed Area A, and Alternative Area B includes three small (less than 0.5 acre)
wetlands that could be adversely affected by construction of the access road and proposed
facilities. The impacts of routine operations of any of the destruction alternatives on wetlands
and their biotic resources would be temporary and modest to negligible. Any impacts should
reverse upon completion of destruction operations.

ES.3.17 CULTURAL RESOURCES

Of the two alternative locations (Proposed Area A and Alternative Area B), only the
southwestern portion of Proposed Area A has been surveyed for archaeological resources, and
that survey revealed no archaeological sites. The southern portion of Alternative Area B has been
designated as having high potential for containing archaeological resources. Although no
archaeological finds have been made at the precise locations where any of the four destruction
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facilities could be built, there are nine sites and three isolated finds recorded in the vicinity of the
project area, including where access roads and utility line corridors could be located. No
traditional cultural properties are known to exist within either the Proposed Area A or

Alternative Area B, however potentially interested Native American organizations have been
consulted regarding the proposed action (Appendix F). Although the storage igloos located in the
project area are considered to be potentially eligible for inclusion in the National Register of
Historic Places, none of those structures would be destroyed or modified during project
construction or operation. Initial steps in the consultation process with the Commonwealth of
Kentucky Historic Preservation Officer have begun (Appendix F).

ES.3.18 SOCIOECONOMICS

The primary impacting factor for socioeconomics would be the direct employment
associated with facility construction, operations and closure. This employment would result in
direct income which would be spent in the local economy creating indirect employment and
income. Although the four destruction alternatives are expected to have slightly different
numbers of direct employment during construction (ranging from 1,100 at peak for the baseline
incineration alternative, 960 for the neutralization with SCWO alternative, 1,110 for the
neutralization with SCWO and GPCR alternative, and 1,260 for the electrochemical oxidation
alternative), direct employment during operations of all four destruction technologies are
expected to be the same. The only potential adverse impacts, which are common to all
destruction alternatives, are expected to be a possible exceedance of sewage treatment capacity
in Berea if all inmigrants move to Berea and increased traffic congestion on
US 25/421, KY 52, and KY 876 during peak traffic periods. If the selected access road to BGAD
is option 3 (on KY 52) and a traffic signal is provided (if deemed needed), adverse impacts may
be avoided due to planned expansion to KY 52.

ES.3.19 ENVIRONMENTAL JUSTICE

Significant environmental justice impacts would occur only in those cases where a high
and adverse impact takes place and where the affected area has a disproportionately high number
of minority and/or low-income persons. The only high and adverse impact to human populations
involves the possible worsening of traffic congestion (see above), and this impact would occur
only if planned improvements to KY 52 do not take place as scheduled. No census tracts within
Madison County have disproportionately large percentages of minority residents. Two census
tracts with disproportionately large percentages of low-income individuals are located within
Madison County, roughly in the center of the city of Richmond; these tracts are likely to be
comprised largely of Eastern Kentucky University students. Any high and adverse impacts
would not appear to disproportionately affect minority and/or low-income individuals.

Construction of any of the technology alternatives could provide jobs and income to minority
and/or low-income individuals. Under normal operating conditions, the facility would be
monitored continuously to ensure that any emissions above permitted levels and standards would
be detected and would result in shutdown of agent feed to the destruction process.
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ES.3.20 ACCIDENTS

Measures would be employed during the operation of a chemical munitions destruction
facility at BGAD, whether incineration or hon-incineration technologies were employed, to
reduce the potential for an accident. Additional measures would be in place to contain the
contamination in the unlikely event that an accident involving agent should occur, and to clean
up contaminated facilities and resources in the even more remote possibility that an accident
should result in external contamination. In the extremely unlikely event that a large uncontrolled
accident (i.e., a major earthquake) were to occur during destruction facility operations using any
of the four alternatives or continued storage (i.e., a lightning strike to a storage igloo) of
chemical munitions at BGAD, significant environmental and health effects could occur. Because
munition and agent quantities stored pending processing would be similar for all destruction
alternatives, the potential impacts would be similar. Due to larger inventory, the accident under
the no-action (continued storage) alternative would provide the worst case scenario.

ES.3.21 MITIGATION

Mitigation measures include the following categories of safety enhancements (design,
layout, and siting) for the destruction facilities under consideration; personnel reliability
measures (hiring practices and training); monitoring of all destruction operations; personnel
protection (procedures, clothing, and equipment); accident response planning, training, and
resources; emergency planning through the Chemical Stockpile Emergency Planning Program
for the Madison County area; and ecological mitigation (including best management practices
during project construction). As opportunities are identified, fine tuning measures will continue
to be taken in each of these categories.

ES.3.22 CLOSURE AND DECOMMISSIONING

With passage of Public Law 99-145 in 1986, Congress directed the Army to destroy the
U.S. Stockpile of chemical munitions, and mandated the dismantling and destruction of the
demilitarization equipment and buildings upon completion of the stockpile destruction activities.
Subseguent federal rule making (Public Law 106-79) and prescribed studies have raised the
possibility that some chemical munitions destruction facilities may have other appropriate uses
and have given the states involved the “right of first refusal”. Based on current feasibility studies,
the Army will recommend that the BGAD stockpile destruction facility be used to destroy four
non-stockpile items stored there. The Army currently intends to close and dismantle the BGAD
destruction facility upon completion of the destruction activities (for the stockpile and the four
non-stockpile items). Accomplishment of this mission will have positive impacts on all aspects of
the surrounding environment.
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1. PURPOSE OF AND NEED FOR THE PROPOSED ACTION

This Final Environmental Impact Statement (FEIS) has been prepared by the
U.S. Army’s Program Manager for Chemical Demilitarization (PMCD) to address the Army’s
proposal to design, construct, operate, and close afacility to destroy the stockpile of chemical
munitions currently stored at the Blue Grass Army Depot (BGAD) near Richmond, Kentucky.
This chapter

e introducesthe Army’s national destruction program,

» describes the purpose and need for the proposed destruction activities at BGAD,

» discussesthe scope of this FEIS and its approach to impact analysis,

» outlinesthe legal framework for the proposed destruction actions,

* explainsthe process for public involvement and participation, and

» discusses a separate EIS addressing pilot testing of aternatives (i.e., non-incineration
technol ogies) to destroy the inventory of chemical munitions stored at BGAD.

The EIS addressing the non-incineration alternatives was prepared by the Army’s Assembled
Chemica Weapons Assessment (ACWA) program. Its purpose is to assess the suitability of
several U.S. storage depots, including BGAD, for the construction and operation of one or more
pilot facilities to test non-incineration technologies capahility of destroying chemical munitions
(i.e., those configured with chemical agent and explosive components).

1.1 INTRODUCTION

Under a Congressional directive, the U.S. Department of the Army is currently
destroying the nation’ s stockpile of lethal chemical agents and munitions, including both nerve
and blister agents stored in the continental United States (CONUS). In January 1993, the
Chemica Weapons Convention (CWC), an international treaty requiring the destruction of
chemical weapons, was signed by 65 nations. The CWC set the deadline for completing
destruction of chemical weapons as 10 years after ratification of the treaty by the required
number of nations. On April 24, 1997, the Senate of the United States, one of the original
signatory nations, ratified the CWC, which to date has been signed by over 130 nations. The
necessary number of ratifications was obtained on April 29, 1997; hence, the international
deadline for destroying chemical weaponsis April 29, 2007; and the U.S. law regarding
destruction of the U.S. stockpile was revised to match the April 29, 2007, deadline date.

About 523 tons of chemical agent are stored in more than 101,000 munitions at BGAD.
Before destruction operations began at other installations, the quantity at BGAD represented
about 1.7% by agent weight of the total U.S. Stockpile of lethal unitary chemical weapons.*

! The term “unitary” refers to the use of a single, hazardous compound (i.e., chemical agent)
in the munitions. In contrast, “binary” chemical weapons use two relatively nonhazardous compounds
that are mixed together to form a hazardous or lethal compound after the weapon isfired or released.

1-1



1-2 Purpose and Need for the Proposed Action

The chemical agents stored at BGAD include all types in the nation’ s stockpile — nerve agents
GB (sarin) and VX and the blister agent H (mustard). Additional information on these chemical
agents and the munitions stored at BGAD is presented in Sect. 2.2.1.

AsshowninFig. 1.1, BGAD isone of eight CONUS Army installations where lethal
agents and munitions are stored and where destruction is underway or proposed. The other Army
installations are:

e Anniston Army Depot (ANAD), near Anniston, Alabama;

* Deseret Chemical Depot (DCD), near Tooele, Utah;

*  Aberdeen Proving Ground (APG), near Edgewood, Maryland;
*  Newport Chemical Depot (NECD), near Newport, Indiang;

e PineBIuff Arsenal (PBA), near Pine Bluff, Arkansas;

e Pueblo Chemical Depot (PCD), near Pueblo, Colorado; and

e UmatillaChemica Depot (UMCD), near Hermiston, Oregon.

Through Public Law 99-145, the U.S. Congress has directed the Army to accomplish the
destruction of chemical agents and munitions in a manner that provides for (1) maximum
protection of the environment, the general public, and the personnel involved in the destruction
process; (2) adequate and safe facilities designed solely for destroying the lethal chemical
stockpile; and (3) cleanup, dismantling, and disposal of the facilities when the destruction
program is complete.

Under the Congressional directive, PM CD was established for decision making and
oversight of the Chemical Stockpile Disposal Program (CSDP). In compliance with the National
Environmental Policy Act (NEPA), a Final Programmatic Environmental Impact Statement
(FPEIS) was completed for the CSDP in 1988. The Record of Decision (ROD) resulting from the
FPEIS identified on-site incineration as the preferred method for destroying the stockpile. Based
on the findings of that ROD and substantial previous experience in munitions destruction at
several facilities (see Appendix C), the Army initially selected high temperature incineration as
the method for destroying chemical agents under the Congressional mandate. The Nationa
Research Council (NRC) has endorsed incineration as the method of choice for destroying the
stockpile of chemical agents and munitions (NRC 1994).

Following publication of the FPEIS, the Johnston Atoll Chemical Agent Disposal System
(JACADYS) facility was constructed and became operational in 1990. JACADS, the U.S. Army’s
first full-scale plant capable of destroying all types of munitions and agents, islocated on
Johnston Island in the central Pacific Ocean about 825 miles southwest of Honolulu, Hawaii. On
November 29, 2000, the JACADS facility successfully completed the destruction of the entire
chemical agent and munition inventory (i.e., 2,031 tons of agent] on Johnston Atoll. The
JACADS facility employed a disassembly and incineration process involving four incinerators
(referred to as * baseline technology”) as the best available method for meeting environmental
and safety requirements. The JACADS munition disassembly equipment and incinerators were
developed as aresult of experience gained with destroying munitions at Rocky Mountain Arsenal
(RMA) and with the Chemical Agent Munitions Disposal System (CAMDYS) at Tooele, Utah.
More recently, the Army’s second operational, full-scale, baseline facility at DCD began
destroying chemical weaponsin August 1996.
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1-4 Purpose and Need for the Proposed Action

Through November 2000, the Army has successfully destroyed over 6,840 tons of
chemical warfare agents at the JACADS and Tooele facilities including over three times as much
chemical agent (i.e., individual quantities of agents GB, VX, and H, respectively) asis currently
stored at BGAD. Destruction of the total stockpile of nerve and blister agents on Johnston Atall
by JACADS was completed in November 2000, and the JACADS facility is undergoing closure
in compliance with the Resource Conservation and Recovery Act (RCRA). Experience at
JACADS has provided significant valuable experience and information concerning the
destruction of chemical munitions.

During this time, work has continued toward the development of alternative technologies
for destruction of chemica weapons. PMCD has facilities under construction to pilot test
neutralization with supercritical water oxidation (SCWO) at NECD and neutralization with
biotreatment at APG.? Additionally, work has continued toward the devel opment of other
alternative technologies for destroying chemical weapons. With the establishment of the
Assembled Chemical Weapons Assessment (ACWA) program for devel oping technol ogical
alternativesto incineration, the destruction technol ogies for the BGAD inventory have been
expanded to include four non-incineration technology alternatives identified by ACWA
(Sect. 1.5).

1.2 PURPOSE AND NEED

All the chemical agents and munitions currently in storage at BGAD were manufactured
prior to 1968. Some of them are in good condition, but others are in various stages of
deterioration, and afew have developed leaks. Stockpile munitions are monitored through a
regular inspection program. All items found leaking have been either repaired on-site and
decontaminated or placed in specialized overpack containers and stored separately from non-
leaking munitions.

The purpose of the proposed destruction activities at BGAD isto (1) complete the
destruction of the BGAD inventory of chemical agentsin compliance with U.S. Public
Law 99-145 and the CWC and (2) conduct the destruction activities in a safe and
environmentally sound manner. The need for the proposed action is to eliminate the risk to the
public and to the environment from continued deterioration of the munitions in storage and to
destroy obsolete and containerized munitions and agents.

Recent technical problems with the reliability of the SCWO technology have been discovered since the
publication of the Newport Chemical Agent Disposal Facility FEIS. Although the technical problems appear to
be solvable, a significant time delay appears inevitable. This hasled the PMCD to alternative arrangements (i.e.,
off-site treatment and disposal at permitted treatment, storage, and disposal facilities) for the final disposal of the
neutralized hydrolysate. PMCD has completed construction of a neutralization facility at APG.
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1.3 SCOPE

The Army has prepared this FEIS to assess the potential health and environmental
impacts of the construction, operation, and closure of afacility to destroy the chemical agents
and munitions stored at BGAD. The specific goal of the current analysisisto identify and
compare the potential environmental impacts among the alternatives that could accomplish the
destruction of the stockpile at BGAD. In addition, the risks and consequences of possible
accidental releases of chemical agent are described and compared among aternatives, including
no action.

Four alternatives are addressed in this FEIS for possible use in destroying the BGAD
stockpile: (1) the baseline incineration process used by the Army at JACADS and currently in
use by the Army at DCD, and three non-incineration technology alternatives—(2) chemical
neutralization followed by supercritical water oxidation (SCWO), (3) chemical neutralization
followed by SCWO and gas phase chemical reduction, and (4) the Silver Il technology
(electrochemical oxidation). The Army believesthat it is reasonable to limit non-incineration
aternatives evaluated in this EIS to those that survived the thorough testing and evaluation
conducted by the ACWA program (i.e., through Demonstration | and Il and Engineering Design
Studies). Any of these incineration or nonincineration technology alternatives must be capable of
destroying both the chemical agents and the munitions themselves, some of which contain
explosive components. Detailed descriptions of each of these alternatives are presented in
Sect. 3.

As required by regulations of the President’s Council on Environmental Quality (CEQ),
the no action alternative (i.e., not destroying the BGAD stockpile) is also addressed as afifth
aternativein this FEIS, even though it is not a viable alternative because its implementation is
precluded by Public Law 99-145. Additionally, risk assessments previously conducted by the
Army show that not destroying the BGAD stockpile (under the no-action alternative) would
result in continued risks for the members of the public around BGAD.

The baseline incineration technology is a demonstrated destruction process. The lessons
learned in destruction of chemical munitions at JACADS have resulted in proposed
modifications to portions of the baseline process which could be tailored to the BGAD stockpile.
Trial burns would be conducted in the baseline incineration facility before full-scale destruction
operations could begin. Initial tests would be conducted without agent; trial burns would also be
conducted with each of the types of agent stored at BGAD prior to the actual full-scale
destruction of each agent in the proposed facility. If the test burn results were acceptable, the
Commonwealth of Kentucky would impose final operating conditions as necessary, based largely
on the requirements of the Resource Conservation and Recovery Act (RCRA). Aslong as
chemical agent destruction operations continued, the Army would be subject to avariety of
reporting, inspection, notification, and other permit requirements of the Commonwealth of
Kentucky. RCRA also requires the Army to submit annual and biannual reports to the
Commonwealth of Kentucky.

If any of the non-incineration technologies evaluated in this FEIS were to be selected for
implementation at BGAD, a pilot test facility would be constructed and operated prior to full-
scal e stockpile destruction operations. Prior to operation, a non-incineration technology would
undergo trial operations comparable to trial burns for the baseline incineration technology to
support regulatory oversight and subsequent systemization of the facility. This FEIS incorporates
by reference analyses from the ACWA DEIS and FEIS for these alternatives (see also Sect. 1.5).
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The ACWA DEIS and FEIS provide estimated emissions rates and resource requirements for the
non-incineration technologies. Thus, information concerning these alternatives has been
incorporated into this FEIS for comparison to the known emission rates of the baseline
incineration alternative. In order to bound the potential environmental impacts from pilot testing
the non-incineration technologies, the ACWA DEIS and FEIS assume an 18.6-month operational
period for the neutralization/SCWO alternative and a 15.5-month operational period for the
Neut/SCWO/GPCR and Silver |1 (electrochemical oxidation) alternatives, which would
accommodate the compl ete destruction of the BGAD stockpile.

The results of the analyses presented in this Final Environmental Impact Statement
(FEIS) show that any of the four chemical munitions destruction alternatives would be
environmentally acceptable for destruction of the stockpile stored at Blue Grass Army Depot.
Neutralization followed by supercritical water oxidation is the agency's preferred alternative. The
Army will continue to look for ways to accelerate the process. Additional NEPA documentation
will be completed as required. Following a 30-day comment period on this FEIS, the Department
of the Army, on behalf of the Department of Defense, considering the results of this EIS along
with other factors including cost, schedule, and public opinion, will publish the Record of
Decision in the Federal Register.

1.4 PUBLIC INVOLVEMENT AND THE NEPA PROCESS

For the CSDP, the NEPA review process has been structured to address both
programmeatic and site-specific decision making. Programmatic-level decision making, which
was completed in 1988, focused on alternative strategies, including locations and the destruction
technologies for destroying the stockpile. The programmatic decisions regarding on-site
destruction versus off-site transport to another installation were national in scope and involved a
number of separate but related issues and actions. Site-specific decision making is intended to
focus on implementation of the programmatic strategy at a particular site and is not national in
scope. Thistwo-level NEPA approach was identified and acknowledged early in the NEPA
process for the CSDP (A. A. Hill, Chairman, Council on Environmental Quality, Washington,
D.C,, letter to A. M. Hoeber, Deputy Under Secretary of the Army, Washington, D.C., June 2,
1986).

Implementation of this NEPA strategy for the CSDP began in January 1986 with the
publication of a Notice of Intent (NOI) to prepare a Programmatic EIS. In July 1986, the Army
issued a Draft Programmatic EIS for the CSDP. In response to comments on that Draft EIS and
after numerous supporting studies were conducted during a 2-year period, an FPEIS was issued
for the CSDP in January 1988 (U.S. Army 1988). The FPEIS identified on-site incineration as
the environmentally preferred alternative. Subsequently, in the ROD for the FPEIS, the Army
selected on-site incineration as its preferred alternative [Federal Register 53 5816-17 (Feb. 26,
1988)]. Under the Congressional directive, this FEIS—in concert with the ACWA FEIS—
broadensthe list of technologies under consideration to include pilot testing of non-incineration
technol ogies secondary treatment options.

The PMCD has worked to establish and coordinate an Environmental Working
Integrated Process Team (WIPT) to enhance communication among the U.S. Army,
Commonwealth of Kentucky, local officials, and the public in the resolution of environmental
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issues, particularly related to permitting processes and NEPA. Specific steps are outlined below,
which also provide opportunity for public involvement in the preparation of this FEIS. These
steps are based on NEPA and its implementing regulations as described in Section 1.7.

1.4.1 Notice of Intent

Thefirst step in the preparation of a DEIS is the publication in the Federal Register of an
NOI to prepare the DEIS. The publication of the NOI initiates the first opportunity for public
involvement in the process. The NOI describes the proposed action, invites the public to
participate in the scoping process for the DEIS, provides the location(s) and times for planned
scoping meetings, and lists the name and address of the person to be contacted for further
information.

The NOI announces the alternatives under consideration at the time the NOI is
published. NEPA is a decision making tool, and as the process proceeds, alternatives may be
added or eliminated depending on the information collected. New alternatives may also be
identified through the public scoping process. NEPA requires Federal agenciesto “rigorously
explore and objectively evaluate al reasonable alternatives and, for aternatives which are
eliminated from detailed study, briefly discuss the reasons for their having been eliminated”
[40 CFR 1502.14(a)].

The NOI for the DEIS was published in the Federal Register on December 4, 2000 (65
Federal Register 75677). A copy of the NOI is provided in Appendix A.

1.4.2 Scoping Process
1.4.2.1 Mailing list

A project mailing list was developed early in the public participation process. Theinitia
list included members of the general public and special interest groups who had expressed
interest in prior environmental documents pertaining to the destruction of chemical weapons;
federal, state, and local agencies and elected officials; minority, disadvantaged, and Native
American groups; public libraries; and regional, state, and local media. Thislist has been
maintained and updated throughout the process, and any additional individuals or organizations
that express interest in the process are added to it.

1.4.2.2 Public scoping process

Public scoping meetings have been held to inform the public about the proposed action
and to solicit public input concerning the issues to be addressed in the DEIS. The public scoping
process assists the DEIS preparers in focusing on those significant environmental issues
deserving of detailed study or analysis.

On January 9, 2001, the Army held two public scoping meetings for the DEIS aswell as
the related ACWA EIS in the Madison County Extension Office in Richmond, Kentucky. The
purpose of the meetings was to seek public input for identifying the significant issues related to
the proposed action, which should be addressed in the DEIS. The scoping process involved
public participation, including federal, Commonwealth of Kentucky, and local agencies, as well
as residents within the potentially affected area. At the meeting, several prepared statements were
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presented by participants, and copies of these presentations were provided to the Army.
Additionally, oral comments were transcribed by court reporters, notes were taken by EIS
preparers concerning individual comments, and forms were made available to participants for
written comments. All of the comments received, including those provided in correspondence to
the Army, have been considered in the continuation of the EIS process.

1.4.2.3 Scoping results and key issues

Input was received during the scoping process for the DEIS in the form of statements
delivered at the public scoping meetings, correspondence from participants, and comment forms
mailed by participantsto the Army. Much of the input was provided in the context of support for
or opposition to the baseline incineration technology and the alternative technologies. Although
support and opposition, by themselves, may be considered in making the final determination (see
Sect. 1.4.5), they are not fully evaluated in this FEIS. The rationale for those perspectives,
however, is germane, and efforts have been made to assure that the rationale for support for or
opposition to all technologies considered in this FEIS have been considered.

The following list provides a summary of issues raised during the scoping process. These
issues were taken into consideration in devel oping the scope of this FEIS.

» consideration of the full range of available destruction technologies, including the
presentation of reliable, comprehensive data for all viable technologies;

» therationale for the concurrent preparation of two EISsfor BGAD by two Army programs,
PMCD and ACWA, including clear definition of the purposes and scopes of the two EISs;

e permitting requirements and expected schedules for all technologies evaluated in this FEIS;

e useof actual performance data from the Army’s JACADS and Tooele Chemical
Demilitarization Facility (TOCDF) incineration facilities under all operating conditions
including "upset" and "shutdown" conditions (rather than trial burn assessments and
processing estimates);

» releases and by-products associated with the various technol ogies for destroying the
chemical weapons stockpile at BGAD; potentia effects of these substances on human health
and development at al life stages, including those with infirmities; the effects of exposure to
chronic low-levels, including below standard levels; effects of heavy metals, dioxins,
polychlorinated biphenyls, and other persistent organics; use of al applicable rulemaking
requirements under Kentucky Law and the latest EPA Human Health Risk Assessment
(HHRA) Guidance;

e potential risks to workers during the construction, systemization, operations and closure of
al destruction options;

» worker health and safety incidents from the JACADS and TOCDF incineration facilities, as
well as from facilities under construction;

e potential impacts to surface water, wetlands, and floodplains; potential for contamination
and/or depletion of groundwater resources,

» potential direct and indirect impacts to fish and wildlife and their habitats; potential direct
and indirect impactsto Federa and State-listed endangered and threatened species, migratory
birds, and agquatic communities; description of protective measures and mitigative measures
that will be included to avoid or minimize adverse impacts to fish and wildlife resources;
detailed biological assessment containing an evaluation of selected project locations and
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designs and a determination of effect for the running buffalo clover (afederally protected
plant species);

» risks, and the costs and benefits associated with the technology alternatives;

» thepotential cumulative and direct impacts to plants, animals, and ecosystems;
bicaccumulation of products of incomplete combustion;

e potential for impacts on agriculture and agricultural products;

e storage and treatment/disposal of waste products (secondary wastes);

* post operations plans including the fate of the facility constructed (whether full-scale
destruction or pilot plant) after completion of destruction operations at BGAD;

e socioeconomic impacts to the surrounding area, including land use, housing, and economic
health; environmental justice considerations; cultural and archaeol ogical resources;

e current procedures for monitoring stored agents and munitions; monitoring and inspection
during destruction operations;

» need for road construction;

» compliance of the proposed action with applicable laws and regulations, including the
control requirements of KRS 224.50-130 during any malfunctions, upsets, or unplanned
shutdowns;

» adequacy of installation emergency planning capabilities; and

» consideration of operational experience with incineration; estimates based on worst-case
assumptions.

1.4.3 Notice of Availability for DEIS

Following the scoping process, the DEIS is prepared, copies are circulated to other
government agencies and to interested members of the public, and a notice of availability (NOA)
of the DEIS for public comment is published in the Federal Register. Public meetings are held to
receive comments of stakeholders and interested parties concerning the DEIS, and a minimum of
45 days must be allowed for the public to comment on the DEIS.

The NOA for the DEIS was published in the Federal Register on May 31, 2002, and
copies of the DEIS were made available for public review. A 45-day comment period started
with the publication of the NOA. Public meetings were held at Eastern Kentucky University in
Richmond, Kentucky, on July 11, 2002. The comment period ended on July 15, 2002.

1.4.4 Notice of Availability for FEIS

All comments received on the DEIS are displayed, considered, and addressed in this
Final EIS (FEIS). Upon completion of the FEIS, a NOA for that document will be published in
the Federal Register. A minimum of 30 days must be allowed for final review of the FEIS prior
to publication of the ROD.

1.4.5 Record of Decision
After full public review of the FEIS, the concluding step in the NEPA processisthe

preparation and publication of a ROD for the proposed action. The ROD will identify all
alternatives considered by the Army in reaching its decision, specifying the alternative or
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alternatives which were considered to be environmentally preferable. The Army may discuss
differences among alternatives based on other relevant factors, including economic and technical
considerations and statutory missions. The Army may also identify and discuss all factors
including any essential considerations of national policy (for example, the CWC) which were
balanced in making its decision and state how those considerations entered into its final decision.
The process for making the decision about which technology to use to destroy the chemical
munitions stockpile stored at BGAD, including the relationship of the ROD following the
publication of the FEIS for this program, to the ACWA program, is presented below.

1.4.6 Defense Acquisition Executive Decision Process

A decision on which of the alternatives will be implemented in carrying out the proposed
action (destruction of the chemical munitions stored at BGAD) will be made by a Department of
Defense Defense Acquisition Executive (DAE) through a process that will consider awide range
of factors and will incorporate the review and input of diverse organizations aswell as the public.
The factorsinclude, but are not limited to, environmental considerations (including the impacts
of alternatives assessed through the NEPA process), laws and regulations, mission needs (at
BGAD aswell asfrom anational perspective), implications for compliance with the CWC,
budget considerations, schedule, public concerns, and political concerns.

The process that has been established to select the technology to be used to destroy the
chemical weapons stored at BGAD isdisplayed in Fig. 1.2. Asindicated in that figure, various
integrated process teams established within the Department of Defense as part of the DAE
Review of the Chemical Demilitarization Program will review information and analyses and
develop further analyses and recommendations that will be forwarded up the line to the ultimate
decision-maker. These integrated process teams include: (a) three Working Integrated Process
Teams (WIPTSs) co-chaired by PMCD and PMACWA representatives, one each for cost and
schedule, programmatic and acquisition, and safety and environmental factors, (b) an Integrating
Integrated Process Team (11PT) co-chaired by PMCD and PMACWA representatives, and () an
Over-Arching Integrated Process Team (OIPT) chaired by the Director of Science and
Technology for the Department of Defense.

In addition to the analyses, results, and conclusions provided in this EIS and the ACWA
EIS, these teams will review analyses, results, and conclusions identified in an independent cost
and schedule assessment (being prepared by Mitretek), an independent safety assessment (being
prepared by Mitretek), an independent technology evaluation (being prepared by the Army
Materiel Systems Analysis Activity (AMSAA), an analysis by the Department of Defense's Cost
Assessment Improvement Group (CAIG), and reviews prepared by the National Research
Council (NRC). Theintegrated process teams will also consider input provided by the public
through the Kentucky Citizens Advisory Commission (CAC). The OIPT will certify the viability
of technology(ies) for BGAD and present its recommendations to the DAE for its consideration.
The ROD for the technology to be implemented to destroy the chemical weapons stockpile at
BGAD will be made by the DAB. If a non-incineration technology is selected for BGAD, Public
Law 105-261 requiresit to be certified. Independent analysis will need to be made then to certify
that the technologies are as safe, cost effective, and timely asincineration.
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1.5 RELATION OF THIS FEIS TO ACWA ACTIONS

In September 1996, the NRC’ s committee on Alternative Chemical Disposal
Technologies, which evaluated aternatives to incineration, issued a set of findings (NRC 1996).
The Army evaluated the NRC' s recommendations and, with approval from the Department of
Defense (DOD), decided to proceed with pilot-scal e testing of two alternative technologies at
sites which store bulk agent in non-explosive configurations. PMCD currently has under
construction afull-scale pilot facility to test chemical neutralization of the nerve agent VX with
SCWO at NECD (U.S. Army 19984), and a full-scale pilot facility to test chemical neutralization
of the blister agent HD (which is very similar to the agent H stored at BGAD) with biotreatment
a APG (U.S. Army 1998b).

Additionally, in 1996, Congress enacted Public Law 104-201, which directed DOD to
conduct an assessment of the CSDP for destroying assembled chemical munitions and of the
aternative destruction technologies and processes (other than incineration) that could be used for
destroying the lethal chemical agents that are associated with these munitions. The law required
that the assessment be conducted by a program manager not associated with the PMCD.
Additionally, through the follow-up Public Law 104-208, the new program manager was required
to identify and demonstrate no fewer than two alternatives to the baseline incineration process
for destroying assembled chemical munitions. This law also prohibited any obligation of funds
for the construction of incineration facilities at BGAD until the demonstrations had been
completed and an assessment of results had been submitted to Congress (NRC 1999).

Asaresult of Public Laws 104-201 and 104-208, DOD created the ACWA program. The
Program Manager for ACWA established the following three-phase program to bring at least two
technol ogies to the demonstration stage as mandated by Congress:

» Phase 1. Develop evaluation criteria for assessing alternative technologies and issue a
request for proposals (RFP) from industry of technologies for destroying assembled chemical
weapons without using incineration.

»  Phase 2. Assess the proposed technologies and select the most promising for demonstration.

» Phase 3. Demonstrate whether the selected technologies could destroy assembled chemical
munitions.

In August 1997, after detailed evaluation criteria had been devel oped with extensive
input from stakeholders, the Program Manager for ACWA issued an RFP calling for atotal
system solution for destroying assembled chemical weapons. Twelve proposals were submitted
in response to the RFP, and seven were selected for possible demonstration. Because Public Law
104-201 required that DOD conduct the technology assessment in coordination with the NRC,
the Program Manager for ACWA asked NRC to perform an independent technical review and
evaluation of the seven technology packages that had passed DOD’s initial screening criteria.
DOD used the NRC review as one factor in determining whether to recommend further
development and implementation of any of the technology packagesin its report to Congress on
September 30, 1999 (NRC 1999). Three technol ogies were selected from the list of seven:
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* Burns and Roe plasma arc technology,
»  Genera Atomics neutralization followed by SCWO, and
e Parsons-Honeywell neutralization followed by biotreatment process.

The Burns and Roe plasma arc technology was subsequently eliminated because of the
lack of testing of the technology with actual chemical agent or propellant, the presence of
significant unresolved engineering problems with the technology, and the concern that scale-up
from the small unitsin existence to the very large units proposed would likely present significant
scientific and engineering challenges (NRC 1999). The ACWA program has determined that the
neutralization followed by biotreatment technology is not viable as atotal solution to the
destruction of assembled chemical weapons stored at BGAD because that technology cannot
process the chemical weapons filled with nerve agent GB or VX stored at BGAD.

Pursuant to the direction in the Military Construction Appropriations Act, 2000, Public
Law 106-52, section 131, the ACWA program conducted demonstrations of three technologies
that did not receive demonstration contracts in July 1998. They were AEA
Technology/CH2MHIill (SILVER I1), Foster Wheeler/Eco Logic/Kvaerner
(Neutralization/Transpiring Wall Supercritical Water Oxidation/Gas Phase Chemical Reduction)
and Teledyne-Commodore (Solvated Electron Technology). The demonstrations of these
technologies are referred to as Demonstration 1. The actual demonstrations of these three
aternative technologies took place between July and October 2000. The evaluation of these
demonstrations took place between October 2000 and February 2001. The evaluation of the
Demonstration |1 technol ogies was conducted in a similar manner and using the same criteriato
those of the Demonstration | technologies.® Both the Silver |1 and the neutralizati on/transpiring
wall SCWO followed by gas phase chemical reduction technologies were validated by the
ACWA program as aresult of the Demonstration Il evaluation, but the solvated electron
technology was not validated due to the lack of demonstration testing.

In summary, the ACWA program has evaluated six alternative technologies to destroy
the assembled chemical weapons stored at BGAD. ACWA has determined that three of those
technol ogies may be viable for pilot testing at BGAD:

» neutralization followed by supercritical water oxidation,

» neutralization followed by supercritical water oxidation with gas phase chemical reduction,
and

» electrochemical oxidation with silver and nitric acid (Silver 11™).

This PMCD FEIS and the ACWA FEIS serve complementary purposes. This PMCD
FEIS continues the process that began when Congress established the PMCD in 1985. Current
law requires the destruction of the chemical weapons stockpile by the CWC deadline of April

3These criteria are summarized into four categories: (1) process efficacy/process performance (performance,
maturity, operability, process monitoring and control, and applicability); (2) safety/worker health and safety (worker safety,
normal operations and facility accidents, and public safety during facility accidents as well as off-site);
(3) human health and environment (effluent characterization, completeness of effluent characterization, effluent
management, permitting and compliance, and resource requirements); and (4) potentia for implementation (life-cycle cost,
schedule, and public acceptance).
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2007. Thisrequirement still exists, notwithstanding the establishment or success of the ACWA
program.

The ACWA FEIS for follow-on pilot testing of successful ACWA program
demonstration tests at BGAD and three other [ocations, pursuant to the process established by
Congress in Public Laws 104-208 and 105-261, addresses a related purpose: to determine which
technol ogies can be pilot tested and, if so, at which site or sites. The ACWA FEISis different
from this PMCD FEIS for BGAD in that its emphasisis on the feasibility of pilot testing one or
more of the demonstrated and approved ACWA technologies, considering the unique
characteristics of the four alternative instalations, to include BGAD. The ACWA FEIS does not
specifically address the use of afull-scale facility to accomplish destruction of the inventory
stored at BGAD. Asdiscussed above, destruction of the entire BGAD inventory of chemical
agents and munitionsis considered in this site-specific FEIS.

1.6 APPROACH TO IMPACT ANALYSIS

This FEIS identifies, documents, and eval uates the potential effects of construction,
operation, and closure of afacility for destroying the inventory of chemica agents and munitions
currently stored at BGAD. An interdisciplinary team of engineers, health and environmental
scientists, air quality and water quality specialists, socioeconomic and cultural resource
specialists, and planners performed the impact analyses. The team hasidentified resources and
topical areas, incorporated information and comments from the scoping process, analyzed the
proposed action against existing conditions, and determined the relevant beneficial and adverse
effects associated with the proposed action.

Section 4 of this FEIS generally describes the existing conditions of the potentially
affected resources and other areas of specia interest on and in the vicinity of BGAD. Theregion
of potential impact (ROI) consists primarily of Madison County, Kentucky, in which the BGAD
islocated. These conditions constitute the basis for the assessment of potential effects of
stockpile destruction at BGAD. The potentia effects of the proposed action are also described in
Sect. 4. Mitigation measures that could reduce either the likelihood or severity of adverse
impacts are identified where appropriate.

This FEIS analyzes direct impacts (i.e., those caused by or directly associated with
implementation of the proposed action and occurring at the same time and place) and indirect
impacts (i.e. Those caused by implementation of the proposed action and occurring later in time
or farther removed in distance but still reasonably foreseeable). Examples of indirect effects
include induced changes in the pattern of land use, population growth rates, and related effects
on air and water and/or other natural systems, including ecosystems.

Cumulative effects (i.e., those resulting from the incremental impacts of the proposed
action when added to other past, present, and future actions regardless of what agency,
organization, or person undertakes such other actions) are also addressed. Cumulative effects
include those that might result from individually minor, but collectively significant, actions taken
over aperiod of time.
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1.7 LEGAL FRAMEWORK FOR THIS ANALYSIS

Chemical agent destruction is being carried out in compliance with both a Congressional
mandate and the CWC. The mandate was originally expressed in Title 14, Part B, Sect. 1412 of
Public Law 99-145, the Department of Defense Authorization Act of 1986. Public Law 99-145
established the CSDP and directed that the destruction of the agents and munitions be
accomplished by September 30, 1994. Amendments contained in subsequent Public Laws 100-
456, 102-190, and 102-484 extended the deadline, the |atter to December 31, 2004. Ratification
of the CWC moved the deadline to April 29, 2007.

A federal undertaking, such as the CSDP, must also conform to the provisions of NEPA
(Public Law 91-190, as amended by Public Laws 94-52 and 94-83). The procedural aspects of
NEPA are implemented by regulations (40 CFR Parts 1500-1508) which were developed by the
CEQ. Asdetailed in those regulations, a NEPA review is conducted to ensure that environmental
factors are given adequate consideration early in the decision-making process. The NEPA
process provides federal agencies with afirm basis for weighing the significance of the
environmental impacts of a proposed action against those of aternatives prior to a decision on
implementing any action.

This FEIS has been prepared in fulfillment of the CEQ regulations implementing NEPA.
In addition, this document follows Army Regulation 200-2, which contains policy and
procedures for implementing both NEPA and CEQ regulations within the U.S. Army system.

In addressing environmental considerations, the Army is guided by several relevant
statues (and implementing regulations) and Executive Orders that establish standards and provide
guidance on environmental and natural resources management and planning. These include, but
are not limited to, the Clean Air Act, Clean Water Act, Noise Control Act, Endangered Species
Act, Farmland Protection Policy Act, National Historic Preservation Act, Archaeological
Resources Act, Resource Conservation and Recovery Act, Toxic substances Control Act,
Executive Order 11988 (Floodplain Management), Executive Order 11990 (Protection of
Wetlands), Executive Order 12088 (Federal Compliance with Pollution Control Standards),
Executive Order 12898 (Federal Actionsto Address Environmental Justice in Minority
Populations and Low-Income Populations), and Executive order 13045 (Protection of Children
from Environmental Health Risks and Safety Risks). Where useful to better understanding, key
provisions of these statutes and Executive Orders are described in more detail in the text of this
FEIS.

While NEPA documents often include discussions of technology-related and regulatory
issues, they are required to be prepared early in the planning process and, therefore, rarely
contain design information sufficiently detailed for the various permits required by other statutes.
Regulatory compliance for the CSDP will require the Army to submit a comprehensive, detailed
description of the destruction technology selected, as well as the proposed pollution control
measures along with the applications for permits to be issued pursuant to RCRA, the Clean Air
Act (CAA), the Federal Water Pollution Control Act (FWPCA), and other applicable laws,
regulations, and executive orders. Thus, separate regulatory documentation beyond the scope of
this FEIS will be prepared, as necessary, independent of the NEPA review process for BGAD.
The permitting process may also include public meetings to discuss pertinent environmental
issues. In particular, the permitting process for RCRA will address issues that are related to the
selected destruction technology; it will also provide an additional forum for public comment.
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1.8 CITIZENS’ ADVISORY COMMISSIONS

The establishment of Citizens' Advisory Commissions was authorized in the 1993
Defense Authorization Act (Public Law 102-484). According to the law, the Secretary of the
Army must establish a Chemical Demilitarization Citizens' Advisory Commission for each state
with alow-volume chemical stockpile site (NAAP, BGAD, and APG). The Secretary of the
Army was also empowered to establish commissions for other stockpile sites, if requested by the
governors of those states.

The Department of the Army provides a representative to meet with each commission to
hear citizen and state concerns regarding the CSDP. Each commission is composed of nine
members appointed by the governor. Seven of these individuals must be from areas within a 500-
mile radius of the stockpile location, and the other two members must be from a state agency
with direct responsibilities related to the program.

Each commission has a designated chairman and consists of unpaid volunteers. The
commissions meet with the Army representative at least twice ayear and will disband after the
chemical weapons stockpilesin their respective states are destroyed. The governor of Kentucky
has established a Citizens' Advisory Commission for BGAD.
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2. THE PROPOSED ACTION

The proposed action is the construction, operation, and closure of afacility to destroy the
stockpile of chemical warfare agents and munitions currently stored at BGAD. This section
describes the depot, the chemical munitions stockpile, the generic elements of the destruction
process and the handling and transportation processes required. A detailed discussion of the
aternative technologies for completing the destruction of the chemical munitions stored at
BGAD ispresented in Sect. 3 and Appendices D and G of thisEIS.

2.1 BLUE GRASS ARMY DEPOT

The BGAD islocated in the Blue Grass region of east central Kentucky in the
approximate center of Madison County (Fig. 2.1). BGAD encompasses 14,596 acresand is
approximately 30 miles southeast of Lexington, 85 miles southeast of Louisville, and 90 miles
south of Cincinnati, Ohio. It is adjacent to the southeastern portion of Richmond, Kentucky, and
approximately 5 miles southeast of the center of town. Additionally, BGAD is approximately 10
miles northeast of Berea, Kentucky.

The BGAD liesin the Lexington Plain section of the Interior Low Plateau in the Outer
Bluegrass physiographic region, approximately 10 miles south of the Kentucky River. The depot
is characterized by open fields and rolling hills with gentle slopes dotted with woodlots of
varying sizes. BGAD is surrounded by agricultural land, industrial land uses, low-density
residential areas, some commercia activities, and public areas, including educational and
recreational activities and areas.

BGAD was established by the U.S. Army in 1942 as the Blue Grass Ordnance Depot for
the storage of ammunition and general supplies during World War 1. In April 1942, construction
of an ammunition storage area, a general supply area, and a utilities and administrative area were
begun at the site. Actual operation of the installation began on October 2, 1942. The installation
was operated by the U.S. Government until October, 1943, and then by a corporation know as the
Blue Grass Ordnance Depot, Inc. The U.S. Government reassumed control in October 1945 and
has maintained responsibility for the depot since that time. Chemical munitions and agents have
been stored at BGAD since 1942; however, during the period from 1949 through 1951, most of
BGAD's chemical inventory was shipped to Rocky Mountain Arsenal in Denver. Limited
guantities of chemical munitions and agents remain in storage at BGAD. BGAD is astorage
facility; chemical weapons have never been used, tested, or manufactured at the depot.

Although BGAD has not been placed on the National Priorities List (Federal site section)
of uncontrolled hazardous waste sites by EPA, contamination of surface water, groundwater, and
soil has been detected at BGAD (Sect. 3.3.3). This contamination is aresult of historical
activities associated with the storage, handling, use, and disposal of ammunition. Environmental
clean up is being addressed in other environmental compliance documentation and is beyond the
scope of this EIS.
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The current missions at BGAD, now under the Operations Support Command (OSC) are
responsibility for (a) storage and shipment of conventional ammunition, (b) surveillance, storage
and shipment of contingency stocks of Chemical Defense Equipment, and (c) support to special
operations forces. There is also a contractor-operated helicopter maintenance facility located at
BGAD. The Blue Grass Chemical Activity (BGCA), atenant of BGAD, is a subordinate of the
Soldier Biological Chemical Command (SBCCOM) and has the following missions: (a) safe
storage and monitoring of the chemical stockpile, (b) partnership with the local community, and
(c) compliance with international treaties.

There are 1,152 structures at BGAD, including 902 igloos (49 of which are for the
storage of chemical munitions and agents and associated equipment), 20 warehouses, 12 above
ground magazines, 11 maintenance type buildings, and 207 administrative, operations, medical
and housing buildings. The installation has approximately 152 miles of paved road and 40 miles
of railroad track; there are aso two heliports on the installation. On the basis of the facilities and
their function, BGAD can be divided into the following principal areas:

» The Administration Area, located in the southwestern portion of the depot near the main
BGAD entrance, consists of several permanent structures, including the installation
headquarters.

* TheHousing Area contains two family housing units.

»  The Conventional Munition Sorage Area occupies the majority of the depot.
Approximately 850 igloos are available for storage of conventional munitions.

» The Chemical Agent Storage Area islocated in the northern portion of the depot.

The chemical agent/munition storage area, as well as the site of the proposed destruction facility,
islocated in the northern part of the BGAD installation. The storage areais approximately 1.1
miles from the installation’ s northern border; the site of the proposed destruction facilitiesis 1.3
miles from the northern boundary.

2.2 STOCKPILE DESCRIPTION
2.2.1 Chemical Agents

Thelethal unitary chemical agents stored at BGAD include both nerve agents and blister
(or vesicant) agents, and prior to initiation of CSDP destruction operations, composed 1.7% (by
weight) of the total U.S. stockpile. Thisinventory isthe smallest among the Army's eight
CONUS storage sites. Tables 2.1 and 2.2 summarize the characteristics of the agents and
munitions stored at BGAD, respectively.

The nerve agents are agent GB (also called Sarin) and agent VX. They are usually
odorless, colorless, tasteless, and highly toxic in both liquid and vapor forms. Exposure to high
doses can result in convulsions and death because of paralysis of the respiratory system. Death
from nerve agents can occur quickly, often within 10 min of absorption of alethal dose.
Sublethal effects of acute exposures include effects on the skeletal muscles (uncoordinated
motions followed by paralysis), effects on nervous system control of smooth muscles and
glandular secretions (pinpoint pupils, copious nasal and respiratory secretion,
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Table2.1. Characteristics of chemical agents stored at the Blue Grass Army Depot

Agent type Nerve Blister
Agent GB VX H

Common name Sarin (none) Mustard
CASNo.? 107-44-8 50782-69-9 505-60-2
Chemical name isopropyl methyl O-ethyl-S(2- bis-2-chloroethyl

phosphonofluoridate  diisopropylamino ethyl)  sulfide
methyl phosphonothiolate

Chemical formula C,H,,FO,P C1H,6NO,PS C,HCl,S

Vapor pressure[at 2.9 mm Hg 0.0007 mm Hg 0.08 mm Hg

25°C (77°F)]

Liquid density 1.089 g/lcm® 1.008 g/lcm® 1.27 gm/cm?

[at 25°C(77°F)]

Freezing point -56°C (-70°F) Below -51°C (-60°F) 8t012°C (46 to

54°F)

Color Clear to straw to Clear to straw Amber to dark
amber brown

Mode of action Nervous system Nervous system poison Blistering of
poison exposed tissue

#Chemical Abstracts Service (CAS) number.

bronchoconstriction, vomiting, and diarrhea), and effects on the central nervous system (thought
disturbances and convulsions). Agent VX, the most persistent of the nerve agents, is the least
volatile and is more toxic than agent GB. Agent GB is the most volatile and would pose the
greatest inhalation threat in an accidental release.

The only blister agent stored at BGAD isthe agent H. The major toxic chemical inagent H is
also known as mustard gas (actually dispersed as aliquid aerosol), sulfur mustard, or mustard.
The principal health effect of exposureto agent H is blistering of exposed tissues, which can
result in severe skin blisters, injuries to the eyes, and damage to the respiratory tract by
inhalation of vapors. Biological evidence indicates that exposure to agent H can result in
carcinogenesis.
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Table 2.2 Chemical munitions stored at the
Blue Grass Army Depot

Type of item* Type of Total agent weight

(Military designation) agent fill (tons) for al items
Rocket (M55) Agent GB 276.68
Rocket (M55) Agent VX 88.67
155-mm projectile Agent H 90.63
(M110)
155-mm projectile Agent VX 38.45
(M121A1)
8-in. projectile Agent GB 28.83
Total for BGAD 523.26
stockpile

@ Military designation numbers are shown in parentheses bel ow the item type.

Nerve and blister agents are hazardous to humans and animals. The type and extent of
the hazard depends on the physical and toxicological characteristics of the agent and the extent,
route, and duration of the exposure. This FEIS focuses on the health effects that would result
from inhalation, since this would be the principal mechanism of exposure to chemical warfare
agents. A detailed explanation of the human health effects of exposure to these agentsisgivenin
the FPEIS (U.S. Army 19883, Vol. 3, Appendix B); effects on animals are also discussed in the
FPEIS (U.S. Army 19883, Val. 3, Appendix O).

2.2.2 Chemical Munitions

The chemical stockpile at BGAD initially comprised 1.7% by agent weight of the total
U.S. chemical stockpile. This percentage has changed as JACADS and DCD have destroyed a
portion of the stockpile. As shown in Table 2.2, the BGAD inventory includes nerve agents GB
and VX and the mustard agent H contained in three munition types (M55 rockets, 155-mm
projectiles, and 8-in projectiles). There are two munition configurations in storage at BGAD:

* Rocket: A weapon consisting of achemical agent warhead [with fuze and burster (containing
dispersing explosives)] and an attached solid-fuel rocket motor (propellant). The rocketsin
the chemical weapons stockpile are stored inside individual fiberglass tubes, which also
would serve as the launching and firing tube if the rockets were to be deployed.



2-6 The Proposed Action

* Projectile: A weapon designed to be fired from a cannon, but without propellants attached.
Chemical weapons stockpile projectiles contain dispersing explosives. The projectiles stored
at BGAD are designed for breech-oading. That is, for artillery with the load, lock, and fire
mechanism at the rear of the barrel or firing tube.

The chemical weapons (munitions) to be destroyed at BGAD al consist of ametal casing
containing the chemical agent. Some of these munitions also contain propellant and an explosive
and a burster for chemical agent dispersal; however, not all of the projectiles stored at BGAD are
explosively configured. Figure 2.2 shows schematic illustrations of each munition type.
Additional information about each type of munition can be found in the FPEIS (U.S. Army
198843, VVol. 3; Appendix A).

The explosives used to disperse the agent include tetrytol and Composition B4. Tetrytol
isamixture of tetryl and trinitrotoluene (TNT). These explosives are also used in non—chemical
munitions. Although these explosives are powerful, they are relatively insensitive to heat or
shock.

A fuze assembly containing a more sensitive explosive compound, such as lead azide,
must be used to detonate the explosives listed above. Fuzes are mechanical devicesthat include a
variety of safety mechanisms to protect the explosives from accidental detonation.

The munitions in the stockpile at BGAD were designed to function with a propellant
which fired or launched the weapon. The propellants are designed to generate large quantities of
gaseous products through rapid burning. The propellants are relatively insensitive to shock and
heat and must be ignited by a small charge of black powder or pyrotechnic material. Together,
explosives and propellants comprise a category of materials known as “energetics.”

Asaresult of concerns regarding the integrity of M55 rockets — containing chemical
agent fill, explosives, and propellants — stored at five locations throughout the United States,
including BGAD, the Army has conducted a number of studies to audit and evaluate the safe
storage life for the rockets. First, the Army conducted an independent evaluation of the M55
rocket inventory in 1985 to provide an assessment of the then current condition of the rocket
stockpile and its degradation trends (U.S. Army Material Systems Analysis Activity 1985).
Samples of rocket components (including the M28 propellant that fuels the rocket motors) were
taken and analyzed by several laboratories. It was concluded that the stabilizing agent (a
substance that is added to the propellant to control its decomposition) in the rocket motors was
not seriously deteriorated from the manufactured condition and will remain effective for at |east
another 25 years of storage (i.e., until 2010). Results of this M55 rocket assessment program
were incorporated into the CSDP programmatic risk analysis, and the probability of spontaneous
ignition of the propellant during transport and destruction operations was found to be negligible.

Since the 1985 M55 rocket assessment program was compl eted, additional work has
been done to review the condition of the M55 rockets and determine the expected safe storage
life. In June 1990, Hercules Aerospace Company, the manufacturer of the rocket propellant,
published areport that estimates the safe storage life at 25° C of the M 28 propellant to be
100 years (Landrum and Baczuk 1990). A 1994 report (U.S. Army 1994) focused on the rate of
deterioration of the propellant found in the M55 rockets. Technical experts, including the
manufacturer of the propellant, derived two separate methodologies for estimating the
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remaining storage life of non-leaking M55 rockets. The most conservative model, one proposed
by the propellant manufacturer, estimated there is less than a one-in-a-million chance that a
rocket will autoignite before the year 2013.

The report cautioned that its conclusions are currently limited to non-leaking rockets
because there is some evidence that rockets exposed to chemical agent could have shorter storage
lives. The report noted that more data should be obtained to gain additional confidencein the
estimate because original samples may not represent all storage locations. It further stated that an
investigation is needed to see whether propellant exposure to chemical agent increases the rate of
stabilizer depletion. Thisissue was addressed in another Army report (U.S. Army 1996). The
Army plans to address these issues further as part of its Enhanced Stockpile Assessment
Program. In addition, the National Defense Authorization Act of FY 91 and the corresponding
House Bill, H.R. 4739 (Sec. 173) required the Secretary of Defense to develop a plan setting
forth the corrective actions the Department of Defense would perform if the chemical weapons
stockpile of the United States began an accel erated rate of deterioration (or experienced any
other event that called into question its continued safe storage) before a comprehensive full-scale
chemical weapons destruction capahility is developed. In response, the U.S. Army Materiel
Command (AMC) prepared a contingency plan (AMC 1996) addressing thisissue.

2.2.3 Storage Configurations

All chemical agent/munition storage at BGAD is maintained within a chemical storage
area at which extensive security precautions are taken to control entry and egress. All chemical
munitions are stored inside 45 concrete earth-covered structures (igloos) in the north-central
portion of the depot; there are four additional igloosin the chemical storage area used for storing
materials, supplies, metal parts, equipment, and hazardous waste.

The storage igloos are designed to protect the munitions from blast and shrapnel if a
neighboring igloo were to detonate. A lightning protection system is provided for each igloo. The
igloo floors can be decontaminated in the event of a spill or leak. Igloos are designed to prevent
water entry. Aisles are maintained so that unitsin each stack can be inspected, inventoried, and
removed for maintenance as necessary.

Munition storage configurations are generally suitable for transport during wartime.
These configurations include boxes, drums, protective tubes, or metal overpacks, and al are on
pallets. Aisles between pallets are maintained so that unitsin each stack can be inspected,
inventoried, and removed for transportation or maintenance as necessary.

2.2.4 Continued Maintenance, Handling, and Inspection

Storage and maintenance of chemical munitions and containers is overseen by the
SBCCOM. Oversight consists of those actions necessary to ensure availability of a chemical
deterrent for national defense and to ensure continued safety in storage.

Routine activities associated with chemical agent storage consist of periodic inspection,
surveillance, and inventorying of the munitions, as well as of the storage facilities. When
inspected, both the munitions and the storage structure are visually examined, and the air inside
theigloo is monitored for the presence of agent.
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As part of the monitoring program, the igloos are checked periodically to detect leaking
items and prevent hazardous rel eases of agent. If an agent leak is detected, afiltration system
would be placed immediately on the rear vent before overpacking the leaking munition.
Proceduresin place have successfully detected and controlled the leaks in atimely manner
without endangering the public or the installation personnel.

In accordance with Army regulations, three basic types of storage inspections are
performed:

1. Storage monitoring inspections in accordance with Supply Bulletin 742-1, which include
monitoring, entry, and visual inspection of the entire lot in the storage site, are performed at
least quarterly.

2. Magazine structural inspections are required annually. The focus of magazine inspection is
the condition of the magazine walls, doors, ventilators, spill containment, and lightning
protection systems, as well as contents.

3. Magazine monitoring consists of testing the magazine atmosphere for agent contamination.
Tubing installed through the headwall of the magazine is connected to detectors (see
Sect. 4.26.5).

In addition to Army inspection requirements, depending on the item stored, magazines
are monitored quarterly, monthly, or weekly in accordance with applicable Commonwealth
regulations. Magazines containing M55 rockets are monitored at |east weekly.

2.2.5 Treatment of Leaking Munitions

A few of the stored munitions (mostly M55 rockets) have begun to leak. All igloos
containing rockets are monitored at |east weekly. Non-leaking rockets which contain agents from
production lots which are associated with an increased risk of leaking are housed in three igloos
and monitored every duty day. Two igloos are dedicated to containing munitions which have
actually leaked and which have then been overpacked as described below.

L eakers are detected through air monitoring and chemical analyses of the vapors which
are collected. When agent is detected in anigloo, specia procedures are followed to (1) identify
the specific munition that is leaking; (2) remove the leaking munition fromits original storage
configuration; (3) decontaminate as appropriate the individual munition, adjacent munitions, and
other contaminated areas; and (4) place the munition into a steel overpack designed to provide a
high level of assurance of agent vapor containment, even if the munition were to continue to
leak. Overpacked munitions that are known to be leaking are then transported to and stored in
one of the two specia leaker igloos.

2.3 GENERIC DESTRUCTION FACILITY REQUIREMENTS

2.3.1 Site Selection and Preparation

The proposed site for the BGAD facility, labeled A in Fig. 2.3, isin the north central
portion of the depot. The distance to the primary BGAD facilitiesin the Administration Areais
about 4.5 miles (Fig. 2.3).
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A buffer area around the proposed site would exist as defined by the Public Access
Exclusion Distance. This distance is defined as the greater of the fragmentation hazard distance
or the 1% lethality distance (DA Pam 385-61). Personnel not directly associated with
demilitarization operations would be excluded from the buffer area defined by this distance or
provision would be made for their protection or evacuation.

The areatopography consists of undulating terrain with a maximum slope of 13%.
Construction of the proposed BGAD facility would involve small amounts of excavation and fill
work. Leftover construction debris would be transported to acommercial disposal site.  The
drainage system would be designed to divert surface runoff from the site of the proposed facility
to prevent erosion and surface water accumulation on the site. Clearing, grubbing, and earthwork
would be required. The land isrelatively level. An unlined sedimentation basin would be
developed for use during construction, but no detention pond would be used for stormwater
drainage. A detailed description of the soils and terrestrial biotathat could be affected is
presented in Sect. 4. All destruction alternatives would require clearing at least 25 acres for the
facility. Additional area may be needed for construction operations.

Thelack of frequent low-altitude military aircraft operationsin the airspace over BGAD
minimizes the likelihood of aircraft crash damage to the proposed facility. Low-altitude U.S. Air
Force radar bombing/scoring flights were cancelled approximately 10 years ago, further reducing
the probability of aircraft damage to the proposed facility. The proposed site meets the criteria
set by the Nuclear Regulatory Commission (NRC) for distance from airports and federal airways.

In addition to the proposed site, the NEPA analyses consider the use of an alternative
site, labeled B in Fig. 2.3. The proposed site (A) and the alternative site (B) were selected
initially by the use of criteriafor safety and compatibility with existing BGAD operations. For
each site, minimum safety distances between facilities handling explosive materials must be
maintained in accordance with Army regulations, and interference with existing operations must
be avoided. Since the location of Sites A and B are relatively fixed, adjacent igloos containing
conventiona munitions would require reduction in the amount of conventional munitions that
could be safely stored. These reductions could be as much as 2.5 million pounds of class 1.1
explosives for Site A and 15.9 million pounds of Class 1.1 explosives for Site B. The total land
areadisturbed for construction of a destruction facility at either siteisindicated in Table 2.3.

2.3.2 Support Facilities, Utilities, and Access Roads

Provision of support facilities, utilities, and access roads are required for each
aternative, and the Army has devel oped plans for supporting those requirements. See
Section 3.1.3 for more detailed information.

Support facilities. The support complex at the proposed plant site or at the alternative
sites would include showers and locker rooms, alunch/conference room, storage rooms, and
offices. Other support facilities, whose land requirements are shown in Table 2.3, are off the
plant site. They include:

* anew access road to the selected site (see below);
» anew parking areaimmediately inside the installation boundary and next to the new access
road (see below);
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Table 2.3. Estimated land area disturbed for construction of a
chemical munitions destruction facility at BGAD

Area disturbed (acres)

Construction Activity Proposed Area A Alternative Area B
Destruction facilities (includes all 25 25
construction disturbance except the
following)
Wastewater treatment plant 1 1
Transmission lines (69-kV)?

Towers and conductor stringing <1 <1

Right-of-way clearing 20 18
Communication cables’ 4 2
Gas pipeline® 10 11
Water pipeline® 5 7
Parking lots 4 4
Access Road®

Option 1 28 22

Option 2 25 19

Option 3 18 7
Maximum possible area disturbed® 95 88

#Transmission line would be on wooden single pole structures spaced about 320-ft (98-m) apart; each
tower and conductor stringing site would disturb 900-ft>. A 100-ft corridor would be cleared of trees and shrubs for
aright-of-way.

PCommunication cables would require a maximum right-of-way width of 15-ft.

_ %Gas and water pipeline construction would require a 60-ft-wide right-of-way. Entire right-of-way would
be disturbed.

i damount of disturbance does not take into account the use of existing roads incase widening and )
upgrading would be required. The access road would require a 60-ft-wide right-of-way. Three options for location
of an access road were assumed. Option 1 = access road from west entrance along existing roadways. Option 2 =
new access road from west BGAD entrance going north to Route 2. Option 3 = access road from north boundary to
BGAD.

®Total disturbance assuming Option 2 is selected. Unit conversion: 1-acre - 0.4-ha.

Source; Table 7.3-2, ACWA DEIS 2001.

e anew access contral building for controlling traffic into the installation and housing the
guard post for entry to the chemical demilitarization facility and a storage trailer for gas
masks (see below);

» anew warehouse for spare parts, disturbing approximately 4.9 acres, to be located along
Route 12 north of Lake Vega;

* anew dectrical substation, water tank, and pump house to be just east of the plant (see
below);
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* anew laundry facility to clean non-agent contaminated clothing, disturbing approximately
0.5 acres, to be located along Route 12 north of Lake Vega;

« anew vehicle storage facility, disturbing approximately 4.6 acres, along the south side of
AreaF to house trucks, forklifts, and a battery changing station; and

* anew sewage treatment plant to be constructed next to Muddy Creek near Route 3 on the
installation.

Utilities. The utilities to support demilitarization operations include water; natural gas,
diesd fuel, and fud oil; electric power; communications; sewage treatment; and storm water
drainage (during construction only). The installation is currently evaluating plans to privatize the
provision of water, sewer, and electrical services. The Army hasidentified potential routes for
constructing supply lines for electric power, water, natural gas, and communication. These routes
could serve either the proposed Site A or the alternative Site B. The land requirements for these
routes are shown in Table 2.3.

Water. Facility requirements for potable and process water would be withdrawn from an
existing main and tie in. The source of fresh water at theinstallation is Lake Vega. A new,
ground- level 500,000-gal water storage tank would be constructed to supply water for personnel,
fire fighting, and to supply water during periods of peak facility demand and, thus, minimize
peak water withdrawals from the water source.

Natural Gas. Natural gas would be supplied to the facility by a new pipeline to extend
from an existing 8-in. main. This pipeline would run through the middle of the installation and
connect with off-site pipelines on the eastern and western boundaries of the installation. It is
estimated that approximately 12 acres of land might be disturbed for construction of onsite gas
transmission and service lines. The portions of the pipeline on the installation would be designed,
installed, and maintained by the Delta Natural Gas Company contingent upon the Government
purchasing optimum quantities of gas. Distribution piping for natural gaswould be installed in
the vicinity of the destruction facility and its support facilities. A natural gas metering and
regulating station would also be required.

Communications. The existing communication trunk lines serving BGAD do not have
adequate spare capacity to support the proposed facility. Therefore, a new trunk line would be
installed from alocation south of the main entrance at BGAD to the administration area. From
the administration areato the facility site, about 3 miles of new underground cable would be
installed.

AccessRoad. A new road would be constructed to transport construction equipment to
the selected site, to transport workers between parking areas and the selected site on shuttle
buses, and to remove solid waste (hazardous and nonhazardous) from the facility. Three
aternative routes for these roads (and parallel utility corridors) have been identified and are
assessed in this document. The first two alternative routes (labeled option 1 and option 2 on Fig.
2.3) would be constructed running in awest-east direction between U.S. Highway 25 and an
existing on-post road (Route 2) and then north and east to the selected site. The third aternative
route (labeled option 3 on Fig. 2.3) would be approximately 1.5 milesin length and would be
constructed running in a north-south direction between Kentucky Highway 52 and Route 2
immediately to the southwest of the existing chemical storage area. Approximately 0.8 mile of
roadway would be upgraded and widened to 40 ft, meeting Commonwealth of Kentucky
standards, to provide access to and emergency evacuation from the proposed facility. In addition,
anew road would connect the existing chemical munitions storage yard with the proposed site;
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this road would be designed to withstand the weight of the munition-laden vehicles. Roads in the
chemical agent storage area would be upgraded and widened to support the relatively heavy
vehicles required for agent transport. The total land area disturbed for construction of the new
access road, the new parking area (see below), and Route 2 upgrades are indicated in Table 2.3.

Electrical Power Substation and Power Lines. The existing electrical distribution
system for BGAD does not have the capacity to support the proposed facility. New service
connections would be made to existing power lines of the Kentucky Utilities Company, with
approximately 1.25 miles of overhead 69 kV power lines. As many as two new electrical
substations with redundant transformers would also be constructed. They would connect with a
new CSDP plant substation no closer than public traffic route distances to the explosive
enclosures. Two 4,160-volt buried power lines would be installed to connect the substation to the
proposed facility. Power would also be provided to the parking area, the fire and potable water
supply pumphouse, and other equipment located in these areas as well asthe PSB. A separate
power supply would be furnished to the sewage treatment facility, the vehicle storage facility, the
laundry, and the access control building. It is estimated that approximately 20 acres might be
disturbed for construction of the electrical substation and associated power lines.

Personnel Support Building. A building would be constructed to house the
administrative functions of the facility.

Parking. In addition to an employee/visitor parking lot, with a capacity of 40 automobiles
and five buses, that would be constructed adjacent to the proposed process support building and
entry control facility on the south side of the site, alarger parking area would be constructed near
the new gate to BGAD adjacent to the new access road along either U.S. Highway 25 or Route
52; this parking lot would have a capacity of approximately 440 cars and five buses (see
Fig. 2.3). Additional parking space would be in the main BGAD administration area.

Waste Transfer Area. A wastetransfer areafor solid wastes from the proposed facility
would be constructed to provide space for dumpsters for RCRA and non-RCRA wastes awaiting
transport to an approved disposal location.

Waste Water. A new sewage treatment plant would be constructed near the facility next
to Muddy Creek near Route 3 on the installation. The wastewater to this plant would consist of
effluent from facilities such as bathrooms, showers, and laundries. The effluents from the sewage
treatment plant, approximately 17,000 gal per day of liquid effluents would be discharged to
Muddy Creek or pumped to the existing infrastructure in Richmond. No hazardous material of
any type would be discharged into this system (i.e., the destruction process itself would not
produce any wastewater).

2.3.3 Waste Management

Construction and operation of a chemical munitions destruction facility using any of the
technol ogies (incineration or alternative technologies) being considered for implementation at
BGAD would produce hazardous and non-hazardous solid and liquid wastes. The BGAD
destruction facility operations, including waste management, would comply with all applicable
federa, state, local, and Army regulations for air and water quality, solid waste, hazardous waste,
and noise.
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The Commonwealth of Kentucky has been delegated authority to oversee the federal
programs for air and water quality and for most hazardous waste management requirements,
including those associated with the Hazardous and Solid Waste Amendments of 1984. Kentucky
should have full authorization to oversee al aspects of the Hazardous and Solid Waste
Amendments of 1984 before the issuance of apermit for destruction of the chemical weapons
stockpile stored at BGAD. Kentucky adheres to the National Ambient Air Quality Standards
(NAAQS) for the prevention of significant deterioration (PSD) of air quality.

2.3.4 Schedules

Whatever technology is selected, construction would begin upon issuance of required
environmental permits (RCRA, air) from the Commonwealth of Kentucky and the U.S.
Environmental Protection Agency (EPA) , aswell asany local zoning ordinances. The permitting
process for afacility to destroy the chemical weapons stored at BGAD is being supported by the
Kentucky Environmental Working Integrated Process Team (WIPT). The mission of the
Kentucky Safety/Environmental WIPT is to facilitate/expedite the permitting process for the safe
elimination of chemical weapons stored at BGAD. The Kentucky WIPT is co-chaired by
representatives of PMCD and PMACWA and with full voting membership also including
BGAD, BGCA, the Kentucky Department for Environmental Protection (KDEP), the Madison
County Fiscal Court, and the U.S. EPA Region 4. The permitting process is estimated to take a
minimum of two years

Whatever technology is selected for destroying the chemical weapons stored at BGAD,
there are certain common programmatic activities that would be pursued, including the
construction of certain technology neutral infrastructure facilities (see Section 3.1.3),
construction of plant facilities for the selected technology, systemization (i.e., trial burns or
system validation and system checkout), and operations. The technology neutral facilities may be
initiated prior to the selection of the technology since they would be needed regardless of which
technology is selected.

Construction of the baseline incineration technology is projected to require 34 months, as
would the neutralization/SCWO alternative. Construction of the neutralization/SCWO/GPCR
aternativeis projected to require 29 months, and the electrochemical oxidation alternative would
require 30 months (ACWA TRD 2001).

Systemization includes preoperational checkout, training, and integrated systems
operation under mock conditions with simulated munitions filled with surrogate chemicals.
Systemization would be used to ensure that systems are operating as designed prior to operations.
For the baseline incineration alternative, systemization (also including trial burns) is projected to
take 18 months but would start several months prior to the end of the construction phase. For the
non-incineration alternatives, systemization (also called preoperational testing) would begin
following facility construction and is projected to last between 8 and 15 months for the
neutralization/SCWO alternative and 14 months for the neutralization/SCWO/GPCR and for the
electrochemical oxidation alternatives (ACWA TRD 2001).

Operations are projected to require 22 months for the baseline incineration alternative,
based on a 24 hr/day, 6 day/week operation, followed by closure of the facility. For the
non-incineration alternatives, operations are projected to require 18.6 months for the
neutralization/SCWO alternative (based on a 12 hr/day, 6 day/week operation, 46 weeks per
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year), 15.5 months for the neutralization/SCWO/GPCR alternative, and 15.5 months for the
electrochemical oxidation alternative (ACWA TRD 2001).

2.3.5 Future Use

In addition to the directive to destroy the U.S. stockpile, Public Law 99-145 also mandates
the dismantling and destruction of the demilitarization equipment and buildings upon completion
of the stockpile destruction activities. However, in November 1989, the House and Senate
Appropriations Committee of Conferees, in Title VI of the 1990 Defense Appropriations
Conference (DAC) Report 101-345, Chemical Agents and Munitions Destruction, Defense,
directed the Army to investigate and report on the feasibility and desirability of using chemical
weapons destruction facilities for other purposes after the stockpile is destroyed.

The proposed incineration facilities were found to be not well suited for many of the
possible uses that were investigated, and concluded that “continued use of this facility after
completion of its primary mission at LBAD (Lexington Blue Grass Army Depot, now BGAD) is
not recommended.” The Army currently intends to dismantle and close the BGAD facilities at
the completion of destruction activities. Closure and decommissioning of the BGAD facility is
addressed in Sect. 4.25 of this FEIS.

In October 1999, Congress modified federal law to remove the above prohibition if the
state in which the chemical demilitarization facility (CDF) islocated permitsit. As aresult, the
Army is now studying the feasibility and cost-effectiveness of using the CDFs to destroy the
NSCM that is also stored at the same location. The Army is not considering moving NSCM
among CDF lacations, nor is consideration being given to destroying buried NSCM that might be
exhumed in the future (U.S. Army 2000).

The Army has tasked Mitretek Systems of McLean, Virginia, to conduct thisindependent
study to determine the technical, cost, schedule, public acceptance, and environmental permitting
issues associated with processing NSCM items that are collocated at the stockpile destruction
sites. The results of this evaluation will be compared to the technical, cost, schedule, public
acceptance, permitting, and environmental issues associated with processing NSCM itemsin the
transportabl e and other treatment systems that are being devel oped by the DOD Program
Manager for NSCM.

The study was conducted in two stages. Stage 1 involved an initial screening of the
feasibility of using the CDFsto destroy NSCM stored at that location. The initial screening
considered technical compatibility with the CDF and schedule compatibility with the 2007 CWC
deadline, as well as an initial assessment of the political/public outlook regarding the
acceptability of the Army implementing such a destruction activity (U.S. Army 2000). Stage 2 of
the analysisis addressed in detail those items and facilities selected in the Stage 1 screening
analysis. Stage 2 of this study recommended that the BGAD facility be used to destroy four
NSCM items (two Department of Transportation bottles containing mustard agent, one ton
container with agent GB, and one Department of Transportation bottle containing agent VX)
stored at BGAD (PMCD 2001).
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2.4 ON-SITE HANDLING AND TRANSPORTATION

The destruction process would begin with handling and loading of the munitions at the
storage igloos in the existing storage areain preparation for their transport to the proposed
facility. A multistep process would be designed to ensure safety. Munitions would be transported
in on-site containers (ONCs) which would provide agent containment. Detailed procedures
would be developed for handling of munitions and transportation.
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3. DESCRIPTIONS OF ALTERNATIVES

3.1 INTRODUCTION

This chapter describes the alternatives being considered for destroying the stockpile of
chemical weapons at Blue Grass Army Depot. Asrequired by NEPA, the no action alternative is
presented to establish a basis for comparison even though it is not a viable aternative because its
implementation is precluded by Public Law 99-145. Section 3.2 presents the four aternative
destruction systems: baseline incineration, neutralization with supercritical water oxidation
(SCWO), neutralization with gas phase chemical reduction and transpiring wall SCWO
(GPCR/TW-SCWO), and electrochemical oxidation (el ectrochemical oxidation technology).
Section 3.3 presents the specific process operations that make up the destruction systems. Section
3.4 presents the resource requirements and the routine emissions and wastes from the individual
destruction systems. Section 3.5 presents the no action alternative. Section 3.6 presents a
summary comparison of potential impacts of all considered alternatives.

The information presented on the technol ogies proposed by U.S. Army ACWA program
is derived from the ACWA Technology Resource Document (TRD) (AWCA TRD 2001). These
technologies are currently under further development. Any available information concerning
substantial changes in the technology descriptions will be incorporated prior to publication of the
final version of this EIS.

All the alternative destruction systems provide for the complete destruction of the
chemical weapons stockpile at BGAD. The systems accomplish this destruction by using the
following interrelated processes: opening the weapons; treating/disposing of the agent,
energetics, metal parts, and dunnage; and controlling pollution. The following definitions are
employed in discussing the alternatives.

Installation: The Army depot where the chemical weapons stockpileis stored. Thisterm
includes both chemical weapons and non-chemical weapons areas. It is the entire parcel of land
owned by the Army.

Site: The location on the installation where the chemical weapons stockpileis stored and
the location where the destruction structure would be built.

Facility: The structure to be built at the site to implement stockpile destruction.

System: A complete approach to weapons destruction that includes disassembling a
munition, destroying agent and energetics, treating component parts (e.g., metal and dunnage),
and managing and disposing of effluents. Each system may potentially be considered an
alternative action under NEPA.

Process. A category of activity that contributes to atotal system. The process categories
are munitions access, agent treatment, energetics treatment, dunnage treatment, metal parts
treatment, and effluent management/pollution controls.

Technology: The technique or techniques for accomplishing each process. There may be
more than one technology involved in a process. In addition, the same (or a similar) technology
may be used in multiple processes.

Figure 3.1 illustrates the hierarchy of use of these termsin this analysis.

3-1



3-2 Descriptions of Alternatives

Installation

Site

Facility

System

Process
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Technology | | Technology

Figure 3.1. Hierarchy of analysis.
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3.1.1 Processes Required for Chemical Weapons Destruction

Each of the alternatives being considered for destruction of the munitions and chemical
agent stored at BGAD are designed to accommodate four categories of materials: agent,
energetics, metal parts, and dunnage (materials including wooden pallets and boxes, metal straps,
and packaging are collectively called dunnage). The major processes being considered to
accomplish this task using any of the incineration or alternative technologies areillustrated
conceptually in Fig. 3.2. Thefirst step, munitions disassembly (i.e., opening the munition), is
common to each of the technologies being considered, although some modifications of the
baseline process have been proposed, based on the experience gained at JACADS.

After the munitions are disassembled, the components can be separated into materials
streams for processing. The materials streams are energetics, agent, metal munition bodies, and
dunnage. Destruction of these material streamsis addressed in process-specific sections for each
alternative: baseline incineration (Sect. 3.2.1), neutralization with SCWO (Sect. 3.2.2),
neutralization with GPCR/TW-SCWO (Sect. 3.2.3), and electrochemical oxidation (Sect 3.2.4).

In addition to the primary waste streams, there would be technology-neutral and process-
specific secondary wastes. The technology-neutral secondary wastes would include
demilitarization protective ensemble (DPE), spent decontamination solution (SDS), and tools.
For incineration, these secondary wastes include dried (solid) brine salts from the pollution
abatement system (PAYS), incinerator residues, and charcoa from charcoal filters; the liquid brine
salts would be dried to solids for disposal. The secondary ACWA wastes include spent carbon,
solid brine salts, and charcoal from charcoa filters. The secondary wastes would be disposed of
off-site in accordance with all applicable regulations (see Sects. 3.4.2 and 4.6).

3.1.2 Containment Structure and Facility Size

The destruction of the chemical weapons stockpile at BGAD would take placein
structures designed to prevent release of chemical agent to the environment. Disassembly and
disposal of energetics would be carried out in an explosion containment area. The overall
structure would be designed for agent containment using features such as air locks and negative
differential air pressure. Gases from the ventilation systems would pass through a series of
filters, and process gases would pass through a system to minimize pollutants before being
released from the structure.

The main building would be constructed of noncombustible materials with a concrete
structural frame and a low-slope concrete roof. This building would contain equipment and
systems for munitions disassembly, processing of contents and components, and pollution
abatement. There would aso be a separate chemical analysis |aboratory and buildings for support
of personnel and maintenance.

The facility footprint would require approximately 25 acres. Additional area may be
required for construction operations. With storm-water management and upgrade of access roads
and utilities, up to 95 acres may be disturbed.
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Figure 3.2. Generic processesfor destroying the Blue Grass Army Depot stockpile.

3.1.3 Technology Neutral Infrastructure Projects

The Army has determined that improvements to the BGAD infrastructure must be made
to support the destruction of the chemical weapons inventory. These improvements are
technology neutral, i.e., they would be needed by whichever alternative destruction systemis
built at BGAD. Although the installation is preparing separate NEPA documentation for these
facilities, they are included here for completeness.
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3.1.3.1 Gas service line

Natural gaswould be supplied by a new pipeline to extend from an existing 4-in. main.
The existing offsite pipeline runs outside the eastern boundary of the installation. It is estimated
that approximately 12 acres of land might be disturbed for construction of onsite gas
transmission and service lines. Distribution piping for natural gas would be installed in the
vicinity of the destruction facility and its support facilities (see Sect. 2.3.2 and Fig. 2.4).

3.1.3.2 Communications service line

The existing communication trunk lines serving BGAD do not have adequate spare
capacity to support destruction activities. Therefore, a new trunk line would be installed from a
location south of the main entrance at BGAD to the administration area. From the administration
areato the facility site, about 3 miles of new underground cable would be installed (see Sect.
2.3.2and Fig. 2.4).

3.1.3.3 Access road to the site

A new road would be constructed to transport construction equipment to the selected
site, to transport workers between parking areas and the selected site on shuttle buses, and to
remove solid waste (hazardous and nonhazardous) from the destruction facility. Three alternative
routes for these roads (and parallel utility corridors) have been identified and are assessed in this
document (see Sect. 2.3.2 and Fig. 2.4). In addition, approximately 0.8 mile of existing roadway
would be upgraded and widened to 40 ft, meeting Commonwealth of Kentucky standards, to
provide access to and emergency evacuation from the destruction facility. In addition, a short,
new road would connect the existing chemical munitions storage yard with the selected site.
Roads in the chemical agent storage area would be upgraded and widened to support truck
transport of the munitions to the destruction facility. The total land area disturbed for
construction of the new access road, parking areas, and upgrades of on-site roads would be up to
approximately 32 acres.

3.1.3.4 Electrical substation power service

As many as two electrical substations with redundant transformers would be constructed.
They would connect with anew CSDP plant substation no closer than public traffic route
distances to the explosive enclosures. Power to these substations would be supplied from existing
power lines of the Kentucky Utilities Company, with approximately 1.25 miles of overhead 69-
kV power lines. Two 4,160-volt buried power lines would be installed to connect the CSDP
substation to the destruction facility (see Sect. 2.3.2 and Fig. 2.4). The installation currently
plans on privatizing the provision of electrical services.
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3.1.3.5 Personnel support facility

A building would be constructed to house the administrative and oversight functions of
the destruction facility when in operations and to serve as a management facility during
design/construction and systemization. It is anticipated that the building would have
approximately 12,800 ft* of office facilities.

3.1.3.6 Personnel support facility parking

In addition to an employee/visitor parking lot, with a capacity of 40 automobiles and five
buses, that would be constructed adjacent to the proposed process support building and entry
control facility on the south side of the site, alarger parking area would be constructed near the
new gate to BGAD adjacent to the new access road along either U.S. Highway 25 or Route 52;
this parking lot would have a capacity of approximately 440 cars and five buses. Additional
parking space would be in the main BGAD administration area (see Sect. 2.3.2 and Fig. 2.4).

3.1.3.7 Sedimentation basin

A sedimentation basin would be constructed for use during the construction period. The
basin may be lined with compacted gravel but would not have a plastic liner.

3.1.3.8 Waste transfer area

A waste transfer area for solid wastes from the proposed facility would be constructed to
provide space for dumpsters for RCRA and non-RCRA wastes awaiting transport to an approved
disposal location.

3.2 DESTRUCTION SYSTEMS
3.2.1 Baseline Incineration

A basdline incineration system is currently being operated at DCD (formerly Tooele
Depot, South) near Tooele, Utah. A baseline incineration system on Johnston Island in the
Pacific Ocean, the Johnston Atoll Chemical Agent Destruction System (JACADS), completed
destruction of the Johnston Island stockpile in November 2000.

For all technologies considered in this EIS (i.e., baseline incineration and non-
incineration technologies), the munitions (projectiles and rockets) would be transported to the
destruction facility in on-site containers (ONCs), an explosion and impact resistant package
hauled by tractor-trailer rig.

After disassembly, the metal munition bodies and chemical agent are thermally treated in
different types of incinerators (see Fig. 3.3). Destruction takes place within a two-story structure
designed to contain any leakage of the agent. The nerve and mustard agents and energetics are
separated from the metal parts within that structure. The energetics would be disposed of on-site
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in arotary-kiln deactivation furnace(DFS) that is contained within areinforced, explosive-
containment structure. Liquid agent is transferred to the liquid-injection incinerator for
destruction. Metal parts, which may contain residual chemical agent, are treated in aroller hearth
metal parts furnace (MPF). Contaminated dunnage is size-reduced before incineration. In
addition to the primary chamber, all of the incinerators have a secondary chamber to destroy any
residual agent or other organic compounds not incinerated in the primary chamber. See Appendix
D for more detailed process information. Appendix C contains information about the Army’s
experience with incinerating chemical agents.

The lessons learned from operating two baseline incineration facilities suggest that
BGA D-specific changes should be made in the baseline incineration systems. Prompted by
operating difficulties encountered at JACADS and TOCDF, the incinerator designated for
dunnage would be eliminated.

Scrubbers, high efficiency particulate air (HEPA) filters, and charcoal filters are used to
control emissions to the air. The primary waste materials from the system consist of scrubber
brines, incinerator residue (ash and slag), and charcoal from charcoal filters. After treatment,
which may be required to reduce leaching of heavy metals, the brines [after being dried to solids
in a brine reduction area (BRA)], incinerator ash, and slag would be disposed of in a permitted
treatment, storage and disposal facility (TSDF).

Ventilation exhaust air from potentially contaminated areas of the Munitions
Demilitarization Building (MDB) and the Container Handling Building (CHB) would be filtered
extensively before being discharged. In addition, a pollution abatement system (PAS) filtration
system has been developed for the incinerator exhaust gases. The purpose of the PAS Filter
System (PFS) is to improve the performance of the pollution control equipment by further
reducing low level emissions of products of incomplete combustion (PICs) and metals.

The PFS consists of an inline gas burners, cooling systems, and six filter units [one each
for the liquid incinerator (L1C) and the metal parts furnace (MPF), two for the deactivation
furnace system (DFS), and two shared spares]. The filter units are rated at 12,000 cfm and are
equipped with a prefilter, ahigh efficiency filter for particulate matter (HEPA), two carbon beds
in series, and finally another HEPA filter. HEPA filters remove small particlesincluding trace
metals emissions while the carbon filters remove any organic compounds present in the gas
stream.

To improve the adsorption of the filters the gas stream is first cooled before it enters the
PFS. Thisis accomplished by routing the brine from the scrubber towers through a series of
coolers. The cooled brine is then sprayed into the top of the scrubber, which in turn cools the
furnace exhaust. The last step in the conditioning of the furnace exhaust is increasing the dew
point. Thisis done with the use of the inline natural gas burner. The burner raises the
temperature of the gas stream such that the gas stream is no longer saturated with water. After the
exhaust stream has been conditioned it passes through the filter unit to the induced draft fans and
finally to the stack.

Activated carbon filtration is an accepted method of removing hydrocarbon and similar
organic chemicals from air and gas streams. It is commonly used in petrochemical industries, and
it isthe preferred method for treatment of ventilation airflows in chemical weapons facilities.
Fixed-bed activated carbon filters have been used effectively in this capacity by the CSDP for
several years. Since complete agent destruction will occur during the incineration processes,
these activated carbon filter units are being incorporated as an additional safety feature to further
preclude the potential for achemical agent release.
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The ventilation and incinerator exhaust stacks would be monitored continuously for the
presence of agent. Carbon filter replacement would be rigorously controlled to protect the
workers and to prevent release of agent. The spent carbon from the filter units would be
incinerated in the DFS. Current plans are to dispose of the incinerated carbon residue in a
permitted hazardous waste landfill.

3.2.2 Neutralization with Supercritical Water Oxidation System

In the neutralization with SCWO system, proposed by General Atomics, the munitions
would first be disassembled using a process similar to that used by the baseline incineration
system (see Fig. 3.4).As Figure 3.4 illustrates, a modified baseline reverse assembly process
would be used to disassembl e the chemical munitions stored at BGAD, with some differences for
projectiles versus rockets. For projectiles, the energetic materials would be removed, and the
agent would be accessed by cryofracturing the munition (the cryofracture process is not part of
the baseline system). For rockets, the baseline system would be used. Agent would first be
accessed using a punch and drain process. Then the rocket would be sheared to access the fuze,
burster, and propellant.

The mustard agent H and the nerve agents GB and VX would then be
neutralized/hydrolyzed with water (for H) and sodium hydroxide (NaOH) (for GB and VX) in
systems operated at 194°F and atmospheric pressure; energetics would also be
neutralized/hydrolyzed with a NaOH solution, in systems also operated at 194°F and atmospheric
pressure. Neutralization of H using water would be followed by a caustic wash using NaOH. The
energetics would also be chemically treated (neutralized), and the resulting chemicals
(hydrolysate) would be broken down by high temperature and pressure in SCWO units.

Dunnage would be shredded, micronized, hydropul ped, and neutralized/hydrolyzed.
Resulting hydrolysates would then be treated in separate SCWO units. Dunnage hydrolysate
would be added to energetics hydrolysate and treated in the same SCWO unit. Thermal treatment
would be used to treat metal partsto a5X condition.

Additional detail is provided in Appendix G.

3.2.3 Neutralization with Gas Phase Chemical Reduction and
Transpiring Wall Supercritical Water Oxidation

For the neutralization with GPCR/TW-SCWO system, proposed by Foster Wheeler/Eco
Logic/Kvaerner, the munitions (projectiles and rockets) would first be disassembled using a
process similar to that used by the baseline incineration system (see
Fig. 3.5). For projectiles, the energetic materials would be removed and the agent would be
drained. This would be accomplished using the baseline projectile/mortar disassembly (PMD)
and a projectile punch machine (PPM). For rockets, the baseline rocket shear machine (RSM)
would be used; however, it has been modified (MRSM) for this application. Agent would be
drained from the rockets via a punch and drain process. Then the rocket would be sheared to
access the fuze and burster. A tube cutter would be used to section the fiberglass rocket firing
tube just forward of the threads of the fin assembly, and the fin assembly would be unscrewed to
access the propellant. Propellant would be pulled from of the rocket motor, size-reduced in a
grinder, and slurried.
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Figure 3.4. Schematic diagram of the Neutralization/SCWO System. Source:
Fig. 3.2-2, ACWA DEIS 2001.

Munitions casings and other hardware would be processed through the Continuously
Indexing Neutralization System (COINS ™). This system would be used to place munitions
casings and other solids in hanging baskets that are dipped in caustic baths to separate energetics
from metal parts, followed by spray washing.

The drained nerve agents (GB and V X) would then be neutralized/hydrolyzed by using a
NaOH solution in systems operated at 194°F and atmospheric pressure. Energetics would be
neutralized/hydrolyzed by using a caustic solution in systems also operated at 194°F and
atmospheric pressure. Mustard agent would be hydrolyzed using hot water; however, caustic
would be used later in the process. Hydrolysates would be treated in a TW-SCWO unit. TW-
SCWO differs from solid-wall SCWO (see Sect. 3.2.2) in that a boundary layer of clean water
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is dispersed from the sides of the SCWO unit as a means of limiting corrosion and solids buildup.

TW-SCWO aso differs from the solid-wall unit in that the TW-SCWO can treat agent and

energetic hydrolysates simultaneously.

Dunnage and metal parts (e.g., from COINS) would be treated using GPCR. GPCR isa
thermal system operated at temperatures above 1,560°F that uses hydrogen in a steam

atmosphere to reduce organic compounds to methane (CH,), CO2, CO, and acid gases. The
system includes solids treatment in a thermal reduction batch processor (TRBP), which uses a
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flame-heated batch evaporator to volatilize organic materials to the main GPCR reactor. The
TRPB would treat metal parts and dunnage to a 5X condition. A batch or continuous mode TRBP
may be employed, depending on the nature of the munitions being treated.

Additional detail is provided in Appendix G.

3.2.4 Electrochemical Oxidation System

For the electrochemical oxidation system, proposed by AEA Technology/CH2MHILL
and referred to by the provider asthe Silver 11 process, the munitions (projectiles and rockets)
would first be disassembled using a process similar to that used by the baseline incineration
system (see Fig. 3.6). The process for munitions access differs slightly for M55 rockets and M56
warheads, versus that for projectiles stored at BGAD. For the projectiles, the energetics would be
removed and the agent drained. For the rockets, first they would be punched and the agent
drained, then they would be cut open using fluid jets and the energetics removed. Following
munitions access, treatment of agent and energetics from the various types of chemical weapons
islargely independent of munition type and agent fill.

Fuzes and supplementary charges from all chemical munitions at BGAD would be sent
to adetonation chamber. The detonation chamber is athermally initiated, contained detonation
device that initiates the energetics by exposing them to heat.

Slurried explosive material from the chemical munitions (20% by weight) would be sent
to anumber of holding tanks for feed to the SILVER I reactor. Agent would be pumped to a
buffer area similar to the baseline TOX holding system.

Agents and energetics would be fed into separate SILVER I reactors. A 2-kW unit for
agents and a 12-kW unit for energetics were used during demonstration testing. SILVER Il isan
aqueous electrochemical process that uses AgNO; in concentrated HNO,. An electrochemical
cell is used to generate a reactive material (Ag?) that readily oxidizes organic substrates. End
products of this oxidation process are primarily CO, and water. Elements present in the organic
substrate, such as nitrogen, sulfur, or phosphorous, are oxidized to nitrate ions, sulfate ions, or
phosphate ions. Silver compounds (e.g., chloride) would be recycled or recovered off-site, after
which they may be returned to the process. Electrochemical oxidation differs from the other non-
incineration technologies evaluated in this EIS in that no secondary treatment is needed to
address Schedule 2 compounds.

Metal parts and dunnage would be treated thermally. Solid secondary wastes (i.e.,
dunnage) would be size-reduced using two-stage shredders. Metal components, including
projectile bodies, would be thermally treated to a 5X condition, and dunnage would be thermally
treated in a batch rotary treater. All process off-gases would pass through a catalytic oxidation
unit and through carbon filters prior to release to the atmosphere.

Additional detail is presented in Appendix G.

3.3 PROCESS OPERATIONS
3.3.1 Removal from Storage
Before the storage igloos would be entered the interior would be monitored. The

munitions would then be monitored to determine if they are safe for transport. If unsafe
munitions were identified, they would be overpacked and made safe for transport.
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Figure 3.6. Schematic diagram of the Electrochemical Oxidation System.
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The destruction process would begin with the removal of the munitions on pallets from
the storage igloos. Munitions would be transported to the chemical handling area of the
destruction facility in ONCs. All movement of munitions from the storage site to the destruction
facility would be within the boundaries of the munitions storage area and the destruction facility
site. Monitoring and movement would conform to all applicable safety guidelines and
regulations.

3.3.2 Disassembly Process

With regard to the chemical weapons (projectiles and rockets) stored at BGAD, the term
disassembly refers to the steps taken to separate the chemical agent and energetics from the metal
casing and other metal parts. The first step of the disassembly process would be to remove the
energetics.

Based on the JACADS experience, it is difficult to remove the burster well and drain the
chemical agent from mustard-filled projectiles. The fuzes and bursters would be removed by
using two projectile/mortar disassembly machines (PMDs) to be installed in the MDB. Energetic
components (fuzes, bursters, and propellants) may be shipped to an appropriately permitted off-
site TSDF or destroyed on-site. Both options are addressed in the following assessment of
impacts. For baseline incineration, the second (and last) step of the disassembly process for
projectiles is draining the chemical agent into a holding tank.

Rockets would be drained first and then sheared into sections. The energetic components
would be removed from the sheared section. The energetics components may be sent to the an
appropriately permitted off-site TSDF or destroyed on-site. Both options are addressed in the
following assessment of impacts.

The neutralization and electrochemical systems would accomplish energetics removal
from projectiles at the beginning of the destruction process by using robotic reverse assembly,
which includes two steps shared with baseline incineration: (1) reverse assembly by removal of
the burster well to access the mustard agent, and (2) draining of the chemical agent. The
remaining steps of disassembly for the ACWA alternatives are to cut open the projectiles and
wash out the agent and energetics, or to freeze the munition/chemical agent in liquid nitrogen and
fracture the frozen assembly.

3.3.3 Destruction Process
3.3.3.1 Baseline incineration process

There are three incineration steps in the baseline incineration process: incineration
(destruction) of liquid nerve or mustard agent, deactivation of energetics, and decontamination of
metal parts and decontamination/disposal of dunnage [raise the temperature above 1000°F for 15
min]. Each of these incineration processes is conducted in afurnace (incinerator) designed
specifically for the physical form and chemical characteristics of the expected incoming
materials. For additional details, see Appendix D. All three incineration processes operate
between 1000 and 1500°F to ensure the destruction of mustard agent. Each incinerator has a
secondary incinerator (afterburner) through which the exhaust gases must flow. The afterburner
operates at 2000°F with aresidence time of at least 1.0 sec to destroy any nerve or mustard agent
or other organic compounds which exit the primary incinerator. Before being rel eased to the
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atmosphere the exhaust gases from the afterburner are treated in a pollution abatement system,
which has afiltration system at its outlet. Uncontaminated dunnage would not be incinerated. It
would be stored and transported to an appropriately permitted off- site disposal facility.
Contaminated dunnage would be destroyed in the metal parts furnace or the deactivation furnace.

Destruction of energetics would be accomplished differently for uncontaminated and
chemical agent-contaminated components. After agreements are reached with Kentucky
Department for Environmental Protection (KDEP), EPA, other involved states, and the receiving
TSDFs, the uncontaminated energetics would be shipped off-site to the TSDFs where the
components would be destroyed. Nerve or mustard agent-contaminated energetics would be
destroyed on-site in a deactivation furnace (DFS).

3.3.3.2 Neutralization with supercritical water oxidation process

Neutralization (hydrolysis) is the agent destruction process that is common to two of the
ACWA destruction systems evaluated in this EIS: neutralization with SCWO and neutralization
with GPR/TW-SCWO. The process uses hot water followed by caustic solution (sodium
hydroxide in water) to break down mustard agent. Caustic solution is also used to break down
nerve agents and reduce the hazards of energetic compounds. The resulting material
(hydrolysate) must be treated further. Agent and energetics hydrolysate streams are treated
Separately.

SCWO is athermal-oxidation process that takes place at temperatures and pressures
above the critical point of water [temperatures greater than 705°F and pressures greater than 220
bar. Both chemical agent and energetics tend to break down under these conditions. The
process would produce both gases and liquids. The solution would be dried to remove
salts and other materials; these would be treated as needed prior to disposal. The
neutralization with SCWO system would use thermal treatment processes to
decontaminate metal parts only. Potential processes include using steam, hot gas, or
radiant heat.

3.3.3.3 Neutralization with gas phase chemical reduction and
transpiring wall supercritical water oxidation process

Neutralization with GPCR/TW-SCWO has the same neutralization process described
above, Section 3.3.3.2. GPCR is a process for treating metal parts, dunnage, and gas streams
emanating from other parts of the destruction facility. GPCR is athermal system (operated at
temperatures above 1560°F) that uses hydrogen in a steam atmosphere to reduce organic
compounds to methane (CH,), CO,, carbon monoxide (CO), and acid gases.

TW-SCWO isa SCWO unit that has a barrier of clean water dispersed from the sides of
the unit to limit corrosion and solids buildup. Unlike the solid-wall SCWO that treats agent and
energetics hydrolysate streams separately, the TW-SCWO treats a combined agent and energetics
hydrolysate stream.
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3.3.3.4 Electrochemical oxidation process

Electrochemical oxidation (electrochemical oxidation) is a single-stage agent-destruction
process would use an electrical current to establish a strongly oxidizing environment.
Electrochemical oxidation occurs when an electric current is applied across an anode and
cathode in acell containing acids in compartments separated by a membrane. The organic feed
containing the agents or energetics is metered into the cell, which also contains silver nitrate.
When the current is applied, the silver ions (Silver #*) that are generated oxidize the organic
materials, while the nitric acid is reduced to NO, and water. This single-stage process destroys
chemical agents and energetics. A thermal process must be used to treat metal parts and other
solids. Thermal processes being considered use steam, hot gas (such as hydrogen), or radiant
heat to raise the temperature above 1,000°F for 15 minutes.

3.3.4 Pollution Abatement and Waste Handling Processes

The effluents from al the chemical munitions destruction alternatives would include
gases and solids. The electrochemical oxidation system would also have liquid effluents. Liquid
brines from the baseline incineration alternative would be dried to solids in a brine reduction area
(BRA). The ACWA systems, except electrochemical oxidation, would recycle their process
liquids; there would be a dilute nitric acid waste stream for the electrochemical oxidation
technology. Plant ventilation systems would be designed to cascade airflow from areas least
likely to be contaminated to those where there would be a greater possibility of contamination.
Filters (HEPA and activated charcoal) and liquid scrubbers would control air pollution.
Additionally, catalytic purifiers (similar to automotive catalytic converters) would control air
pollution from the ACWA systems. The ACWA systems could hold and test ventilation air
before releasing it through the pollution control processes.

Solid residues, such as salts, would be considered hazardous wastes if they leach heavy
metals above levels allowed by the RCRA Toxicity Characteristic Leaching Procedure (TCLP).
Liquid wastes which fail the TCLP or are derived from alisted waste would be considered
hazardous wastes. (Kentucky has classified all demilitarization residues as hazardous wastes.)
Stabilization of these waste forms would be required before they would be disposed of in a
permitted hazardous waste disposal facility. Metal parts would be treated to remove residual
agent and then be recycled.

3.4 INPUTS AND OUTPUTS
3.4.1 Resource Requirements

The estimates of resource requirements that follow are not exact but provide an envelope
for possible levels of annual throughput. Resource use could differ from the estimates presented
here due to downtime for maintenance or operating less than 24 hours per day, 7 days per week.

Table 3.1 presents estimated resource requirements for all four alternatives. For the
incineration processes, 24-hr/day, 7-day/week operations are assumed. Operations of the ACWA
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alternatives would be on a 12-hr/day, 6-day/week, 46-week/year basis, with the remainder of the
time set aside for equipment maintenance and other activities.

3.4.2 Routine Emissions and Wastes
3.4.2.1 Incineration process

Air emissions and solid wastes are the main components of waste from the incineration
process. Ventilation air would pass through a series of filters and be monitored before release to
the atmosphere. Process gases would pass through a pollution abatement system and be
monitored before release to the atmosphere. Sanitary wastes would be the liquid effluents
expected from the facility. Agent-contaminated liquid |aboratory wastes would be
decontaminated until the concentration of agent achieves commonwealth permit requirements.
Liquid laboratory waste and decontaminated liquid laboratory waste meeting commonweslth
permit requirements would be shipped off-site to an appropriately permitted facility for treatment
and disposal. Liquid and solid wastes identified as hazardous would be stored and disposed of in
accordance with RCRA requirements. It is expected that decontaminated metal would be sold for
recycling. Nonhazardous solid wastes would be disposed of in a commercial landfill.

Table 3.1 Approximate annual input requirements?

Baseline Neutralization/ Neutralization/ Electro-
Input incineration SCWO GPCR/TW- chemical oxidation
Electric power® (GWh) 22 60 26 122
Natural gas (million ft3) 550 52 138 52
Fuel 0il® (thousand gal) 45 48 48 48
Potable” water (million gal) 6.4 6.4 6.4 6.4
Process water (million gal) 18 6.3 18 1

Conversion factors: 1 ft* = 0.028 m®, 1 gal = 3.8 L, 1 ton = 0.91 metric ton

2Except where noted, baseline incineration values are based on 24 hours/day 365 days of operations
per year and ACWA technologies values are based on 12 hours/day, 6 days/week, 276 days of operations per
year.

®Based on 365 days of operation per year and average power rating of 80%.

°Fue oil useisfor emergencies. It would power generators to maintain electrical power to critical
control and safety systems during shutdown of the primary electrical power system. Fuel oil useis based on an
estimate of 600 hours of emergency generator operation per year.

% alues for potable water are based on 365 days of operation.

Source: ACWA FEIS Tables 3.4-2, 3.4-3, and 3.4-4. Baseline incineration val ues are based
on operating data from JACADS.
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3.4.2.2 Neutralization and electrochemical processes

Air emissions and solid wastes are the main components of waste from the neutralization
process. Electrochemical oxidation would have aliquid waste stream: nitric acid which would be
disposed as a hazardous liquid waste. Ventilation air and process gases would pass through a
pollution abatement system and be monitored before release to the atmosphere. Liquid |aboratory
wastes would be processed by neutralization followed SCWO or by electrochemical oxidation, as
appropriate. Sanitary wastes would be the only liquid effluent expected from the neutralization or
electrochemical oxidation facility. Solid wastes identified as hazardous, such as carbon filters,
would be destroyed in the process facility. Hazardous solid wastes that could not be processed by
the facility would be stored and disposed of in accordance with RCRA requirements. It is
expected that decontaminated metal would be sold for recycling. Nonhazardous solid wastes
would be disposed of in acommercial landfill.

3.5 NO ACTION ALTERNATIVE

The no action alternative is the continued storage of the lethal chemical stockpile at
BGAD (i.e., the stockpile would not be destroyed).

Asnoted in Sect. 1.3, the no action alternative, continued storage, is evaluated, as
required by CEQ regulations, even though it is not a viable alternative because its
implementation is precluded by Public Law 99-145. It is assumed, for the purpose of comparing
the impacts of this alternative with those of the proposed action, that existing Army storage
procedures would be followed during the period of continued storage. These procedures include
monitoring, surveillance, and handling activities as described in Sects. 2.2.3 and 2.2.4. For the
purposes of impact assessment and risk analysis, an arbitrary assumption must be made with
respect to the time period to be analyzed. It is therefore assumed in this document that the
continued storage aternative would last for the next 25 years (Sect. 4.22).

Asnoted in Sect. 2.2.3, the stockpileis currently stored in avariety of configurationsin
compliance with Army regulations. The chemical agents must be stored in a manner that protects
the environment; explosively configured munitions must be stored in igloos. These requirements
would continue to be met under the no action alternative. The principal hazards of continued
storage involve possible accidental releases of agent that could result from (1) handling activities
associated with munition inspection and maintenance (see Sect.2.2.4) and with the treatment of
leaking munitions (see Sect.2.2.5); (2) external events, such as earthquakes, lightning strikes, or
airplane crashes; and (3) continued degradation of the munition and agent items. A recent risk
assessment determined that over 99% of the continued storage risk is associated with externally-
initiated events (SAIC 1997).

Monitoring for the presence of chemical agent vapor in the storage areas would continue.
Monitoring capabilities and practices could be enhanced as aresult of improvementsin
instrumentation and safety standards derived through ongoing studies supporting the CSDP.

The Army currently has chemical accident/incident response and assistance (CAIRA)
plansin place at BGAD to guide emergency response in the unlikely event of arelease of
chemical agent during storage. This capability would be maintained as long as the chemical
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agents were to remain on-site. In addition, civilian emergency response capabilities are being
supplemented (see Sect. 4.26.4).

3.6 SUMMARY COMPARISON OF POTENTIAL IMPACTS

This section provides a comparative summary of the potential impacts of alternative
technologies for carrying out the construction, operation, and closure of afacility to destroy the
chemical munitions currently stored at BGAD. The impacts of the alternatives are addressed in
greater detail in Section 4. The four alternative technologies for destruction of the chemical
munitions stockpile at BGAD, as described in earlier portions of Section 3, are: (1) baseline
incineration; (2) neutralization followed by supercritical water oxidation; (3) neutralization
followed by supercritical water oxidation and gas phase chemical reduction; and
(4) electrochemical oxidation. The potential impacts of these aternatives are summarized and
compared in Tables 3.2 through 3.4 along with the impacts of no-action (i.e., continued storage
and maintenance of chemical munitions at BGAD) as required by NEPA. Table 3.2 addresses the
impacts of construction, Table 3.3 addresses the impacts of operations, and Table 3.4 addresses
the impacts of hypothetical accidents.

For each table, the summary of impacts of the baseline incineration alternative is
presented in its entirety; where reasonable, the impacts of alternatives involving non-incineration
technol ogies are compared directly with those of the baseline incineration alternative.
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4. EXISTING CONDITIONS AND ENVIRONMENTAL IMPACTS

4.1 POTENTIAL SITES AND FACILITY LOCATIONS FOR
CHEMICAL MUNITIONS ACTIVITIES AT BLUE GRASS

BGAD, located in the Blue Grass region of east central Kentucky in the approximate
center of Madison County (Fig. 2.1). BGAD encompasses 14,596 acres and is approximately 30
miles southeast of Lexington, 85 miles) southeast of Louisville, and 90 miles south of Cincinnati,
Ohio. It is adjacent to the southeastern portion of Richmond, Kentucky, and approximately 5
miles southeast of the center of Richmond and 10 miles northeast of Berea, Kentucky (Fig. 2.1).
Theinstallation includes a variety of buildings, structures, and undeveloped areas.

BGAD islocated in the Outer Blue Grass Subdivision of the Blue Grass physiographic
region. The topography of the Outer Blue Grass Subdivision is characterized by moderately
undulating to gently rolling hills that steepen near major streams. The depot is characterized by
open fields and rolling hills with gentle slopes dotted with woodlots of varying sizes. BGAD is
surrounded by agricultural land, industrial land uses, low-density residential areas, some
commercial activities, and public areas, including educational and recreational activities and
areas.

As discussed in Section 2 of this FEIS, it is assumed that any munitions disposal facility
would be constructed within the vicinity of the chemical agent storage area.

The area considered appropriate for construction of a destruction facility was subdivided
into two smaller areas labeled A and B (Fig. 4.1). Two potential corridors for constructing supply
lines for electric power, and one corridor for constructing a supply line for natural gas were
identified. Also, three potential access roads to the destruction site were identified and labeled
Options 1, 2, and 3 (Fig. 4.1). Regardless of which corridor and route are selected, they could
serve either of the two destruction facility areas. Because of these delineations, descriptions of
the affected environment at BGAD focus on Areas A and B and Options 1, 2, and 3. However,
information about other parts of BGAD is presented as needed to support the assessment of
potential impacts from constructing and operating a chemical munitions destruction facility.

4.2 LAND USE

4.2.1 Site History and Uses

The U.S. Army opened Blue Grass Ordnance Depot in 1942 (Geo-Marine, Inc. 1996).
The depot's main mission was to store ammunition, although it also served as a general supply
site and included utilities and administration facilities. The U.S. Government operated the
installation from when it opened in April 1942 until October 1943. From October 1943 to
October 1945, the facility was operated by the Blue Grass Ordnance Depot, Inc., asubsidiary
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+ BGAD Boundary
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Fig. 4.1. Location of alternative sites and road access corridorsidentified for the
proposed chemical weapons destruction facility at the Blue Grass Army Depot. Source:
ACWA DEIS 2001, Fig. 7.3-1.
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of Firestone Tire and Rubber Company. The U.S. Government resumed operation of the
instalation in October 1945 and has continued to operate it to the present.

In 1964, the Blue Grass Ordnance Depot (located in Richmond, Kentucky) merged with
the Lexington Signal Depot (located in Lexington, Kentucky) to form Lexington-Blue Grass
Army Depot. Lexington-Blue Grass Army Depot operated until 1992, providing ammunition and
general supply support and maintai ning communications and el ectronics equipment. In response
to a Base Realignment and Closure (BRAC) Commission decision in 1988, the federa
government directed that the Lexington facility close by 1995. In 1992, the general supply and
maintenance mission that the Lexington facility had undertaken ended. Final closure was
completed in 1994. The federal government isin the process of transferring the Lexington
facility to the Commonwealth of Kentucky. The remaining Blue Grass facility was reorganized
and renamed Blue Grass Army Depot in 1992,

In addition to conventional munitions, the Army began to store chemical weapons at its
Blue Grass installation in 1944. Chemical weapons storage at the installation was interrupted in
1949 after the chemical weapons inventory was shifted to Rocky Mountain Arsenal. Blue Grass
began to receive shipments of more modern chemical agents and weapons in 1952, and this
activity continued until the mid-1960s. Since that time, one of the roles of BGAD has been the
safe storage of existing chemical weapons (Geo-Marine, Inc. 1996).

In 1996, the Army established the Blue Grass Chemical Activity (BGCA) as a special
unit focused on the management and storage of chemical weapons on BGAD. The BGCA isa
tenant organization of BGAD, reporting to the U.S. Army Soldier and Biological Chemical
Command (SBCCOM). The primary mission of BGCA is the safe storage and monitoring of the
chemical weapons stockpile that is located within the Chemical Limited Area, a highly secured
250-acre site in the northern part of BGAD.

Currently BGAD isaTier | Operations Support Command (OSC) depot whose core
businessis providing munitions, chemical defense equipment, and specia operations support to
the U.S. Department of Defense (DOD). AsaTier | facility, BGAD is staffed to store
conventional munitions for training and major force deployment. BGAD is the Army's mgjor
storage site for chemical defense equipment. The conventional munition operations at BGAD
include shipping and receiving, storage, maintenance, inspection, and demilitarization. The OSC
and SBCCOM are mgjor subordinate commands of the Army Materiel Command (AMC).

4.2.2 Current and Planned On-Post Land Use

Current land use on BGAD primarily involvesindustrial and related activities associated
with the storage and maintenance of conventional and chemical munitions. A total of 1,152
structures are located on BGAD. Most of these—902 in all—are steel-reinforced,
earthen-covered concrete magazines (igloos) used to store munitions. Of the 902 total, 49 igloos
are used specifically by the BGCA,; of these, 45 contain chemical munitions and agents and four
contain materials, supplies, metal parts, equipment, and hazardous waste. In addition, BGAD
includes 20 warehouses, 12 aboveground magazines, 11 maintenance buildings, and 207
operations, administrative, and medical buildings and military family housing structures. Thereis
also a contractor-operated helicopter maintenance facility located at BGAD.

The most dominant features of the 14,600-acre facility are large tracts of undevel oped
woodland and more than 7,000 acres of land currently leased to local farmers for hay production
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and pasture (BGAD 2000b). BGAD can be divided into mgjor areas on the basis of the
arrangement of the structures discussed above, as follows:

* Administrative area, containing the install ation headquarters and several other permanent
features;

* Housing area, containing two family housing units (one not currently in use);

» Conventional munitions storage area, containing the 853 igloos used for munitions storage;
and

* Chemical agent storage area (Chemical Limited Area) containing 49 igloos used for chemical
munitions storage.

Anticipated future use of BGAD would remain broadly consistent with current use,
focusing primarily on conventional munitions storage. One main modification would be the
eventual removal of chemical weapons from BGCA, which would allow that portion of BGAD to
be converted back for conventional munitions or other storage use.

4.2.3 Current and Planned Off-Post Land Use

BGAD lies near the geographic center of rural Madison County, Kentucky, roughly
30 mi southeast of Lexington and adjacent to the southeastern portion of Richmond, Kentucky.
Communitiesin the vicinity of the installation consist primarily of small towns, including Berea,
Brodhead, Crab Orchard, Ford, Irvine, Kirksville, Lancaster, Mount Vernon, Nicholasville, Paint
Lick, Waco, Wilmore, and Winchester.

BGAD lieson aplain roughly 10 mi south of the Kentucky River. The installation
features gently rolling open fields and woodlots. Land use in the vicinity of BGAD is mixed and
includes agricultural, industrial, low-density residential (within communities and isolated
residences), and commercial uses. A large recreational facility, the Lake Reba Recreational
Complex, occupies 350 acres on the northwestern border of the facility. It includes a golf course,
several ball fields, and a children's play area (Kentucky Center for Economic Devel opment
1993). Parcels of agricultural land have been rezoned for industrial uses, including the 175-acre
Richmond Industrial Park along the western boundary of BGAD (Howard 1995). Each of
Madison County's two major municipalities, Richmond and Berea, has land use planning and is
home to an ingtitution of higher learning (Eastern Kentucky University and Berea College,
respectively).

More distant from BGAD, agriculture remains an important land use in Madison County.
In 1997, the county contained more than 1,400 farms covering more than 220,000 acres (U.S.
Department of Agriculture [USDA] 1999). Cropland on these farms totaled more than 140,000
acres; the remaining area (roughly one-third) was used for grazing.

Land usein the vicinity of BGAD likely will remain fairly constant in the foreseeable
future. The main trend emerging in the area near the installation is the conversion of small blocks
of farmland to residential and light industrial use. Depending on economic conditions and the
success of local industrial parks located near BGAD, this trend, coupled with increasing
residential development and use, will probably continue in coming years.
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4.2.4 Impacts on Land Use

Thetotal land area that would be disturbed for construction and operation of a chemical
munitions destruction facility, including all support facilities and infrastructure, is the same for
al evaluated alternatives. Use of proposed Area A would disturb slightly more land areathan
aternative Area B (see Table 4.1), with amaximum of 95 acres for Area A as compared to
88 acresfor AreaB. A facility located at Alternate Site B would have a much larger impact on
current conventional munition storage and maintenance operations at the Depot than the
Proposed Site A.

Because the proposed action would be conducted within the BGAD boundaries and
proj ect-induced population growth in the area surrounding BGAD is expected to be relatively
small, any resulting changes in off-post land use would be minimal. Impacts to soils,
groundwater, surface water, agriculture and other resources are described in subsequent
subsections.

4.2.5 Impacts of No Action

Under this alternative, no changes in on-site or off-post land use are anticipated.
4.2.6 Cumulative Impacts
4.2.6.1 Impacts of baseline incineration alternative

The proposed project is not expected to contribute in any substantial manner to
cumul ative impacts to off-post land use.

4.2.6.2 Impacts of neutralization and electrochemical oxidation
alternatives

The proposed project is not expected to contribute in any substantial manner to
cumul ative impacts to off-post land use.

4.3 WATER SUPPLY AND USE

4.3.1 Current Water Supply and Use

The BGAD water supply is Lake Vega, which islocated within the BGAD reservation.
Lake Vegais a 135-acre impoundment of Little Muddy Creek located upstream from the
confluence of Little Muddy Creek and Muddy Creek (Fig. 4.2). Lake Vega has an estimated
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Table4.1. Estimated land area disturbed for construction of a
chemical munitions destruction facility at BGAD

Area Disturbed (acres)

Construction Activity Proposed Area A Alternative Area B
Destruction facilities (includes all construction 25 25
disturbance except the following)
Wastewater treatment plant 1 1
Transmission lines (69-kV)?
Towers and conductor stringing <1 <1
Right-of-way clearing 20 18
Communication cables’ 4 2
Gas pipelines 10 11
Water pipelines”
Parking lots 4 4
Access road
Option 1 28 22
Option 2 25 19
Option 3 18 7
Maximum possible area disturbed® 95 88

aTransmission line would be on wooden single pole structures spaced about 98 m (320 ft) apart; each
tower and conductor stringing site would disturbed 84 m? (900ft?). A 30-m (100-ft) corridor would be cleared of
trees and shrubs for aright-of-way.

®Communication cables would require a maximum right-of-way width of 5 m (15 ft).

‘Gas and water pipeline construction would require a 18-m-wide (60-ft-wide) right-of-way. Entire
right-of-way would be disturbed.

dAmount of disturbance does not take into account the use of existing roadsin case widening and
upgrading would be required. The access road would require a 18-m-wide (60-ft-wide) right-of-way. Three options
for location of an access road were assumed. Option 1 = access road from west entrance along existing roadways.
Option 2 - new access road from west BGAD entrance, going north to Route w. Option 3 = access road from north
boundary of BGAD.

Total disturbance assuming Option 2 is selected.

Unit conversion: 0.4 ha=1 acre.

Source: Adapted from ACWA DEIS 2001, Table 7.3-2.
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Figure4.2. Surface water resources of BGAD.
Source: ACWA DEIS 2001, Fig. 7.12-1.
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capacity of 1840 acre-ft. Water withdrawn from Lake Vegaistreated prior to usein the BGAD
water treatment plant, which has a capacity of 720,000 gpd (U. S. Army 1988). For the period of
1999 - 2000, the annual average water treatment plant production was 17.2 % of capacity or
45,000,000 gal. The peak daily production during this period was 51% of capacity or 370,000 ga
(ACWA DEIS 2001).

Water is distributed from the water treatment plant by a pumping system composed of
three pumps each rated at 50% of the plant capacity. An existing water main is located just to the
south of the Chemical Limited Area (Fig. 4.1). Theinstallation is currently evaluating plans to
privatize the provision of water resources.

4.3.2 Destruction System Requirements

Process water requirements for the baseline incineration alternative average about 49,000
gpd, and potable water requirements average about 17,500 gpd. The neutralization alternatives
have average process water requirements ranging from 3,600-65,000 gpd. The potable water
requirements for the neutralization alternatives average about 23,000 gpd. The water
requirements for the baseline and non-incineration alternatives are summarized in Table 4.2
(U.S. Army 2001b). Additional discussions of impacts to groundwater and surface water are
found in Section 4.13 and 4.14, respectively.

Table4.2. Water requirementsfor proposed action and alter natives

Potable Water Process Water
Technology (million gallonglyear) (million gallonglyear)
Incinerator 6.4 18
Neutralization/SCWO 6.4 6.3
Neutralization/SCWO/GPCR 6.4 18.0°
Electrochemical oxidation 6.4 1.0

@24 hour/d, 365 d/year operations
® 12 hour/d, 276 d/year operations

Source: Adapted from ACWA DEIS 2001, Table 7.3-1.

4.3.3 Impacts on Water Supply and Use
4.3.3.1 Impacts of baseline incineration alternative

On-Post I mpacts. Water use during construction would include preparing concrete
aggregate and other construction material's, rinsing equipment, structures and materials, dust
suppression, and fire protection. The existing water supply system would be sufficient to meet
these needs. While these water supply needs have not been estimated quantitatively, the water
uses during construction would be small, when compared to the available supply of Lake Vega
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and the water treatment plant. Impacts to the water supply system would be limited to local and
short-lived disruptions from connection to the existing infrastructure.

Water use during operation would increase over that during construction; however, the
existing water supply and treatment system has sufficient capacity to meet the needs of the
project. If theinstallation decides, on the basis of economic, environmental, and legal criteria, to
privatize water services (see Section 2.3.2), on-post impacts would be even less than stated here.
The construction of an additional 500,000 gal water storage tank as part of the baseline
aternative would provide additional capacity and ensure an adequate water supply is available
during peak demand periods or fires or other emergency response demands. Process water would
be incinerated (transformed to steam) and would not be sent to the waste water treatment plant or
Muddy Creek.

Off-Post Impacts. Water use during construction and operation would have no off-post
impacts on the water supply infrastructure. The water supply infrastructure is entirely within the
boundary of the BGAD and any impacts would be limited to the installation. If the installation
decides to privatize water services, there would be negligible off-post impacts because the water
requirements would be within the existing capacity of the public provider.

4.3.3.2 Impacts of neutralization and electrochemical oxidation
alternatives

On-post impacts from construction of the neutralization and electrochemical oxidation
alternatives would be similar to those of the construction of the baseline incineration alternative.
The existing water supply system is sufficient to meet the needs of construction and any impacts
to the water supply would be limited to local and short-lived disruptions from connection to the
existing infrastructure.

Water use during operation of the neutralization and electrochemical oxidation
alternatives would increase from construction; however the existing water supply system has
adequate capacity to meet the needs of these alternatives. The projected process water demand
for the neutralization and electrochemical oxidation alternatives varies by technology as follows:
for the neutralization/SCWO alternative, demand is about the same as the potable water demand
during operation; for the neutralization/SCWO-GCPR aternative, the demand is about three
times greater than the potable water demand; and for the electrochemical oxidation alternative,
the demand is about six times less than the potable water demand. The impact to the on-post
water supply system of the neutralization and electrochemical oxidation alternatives are less
(neutralization/SCWO-GPCR) or significantly less (neutralization/SCWO and el ectrochemical
oxidation) than those of the baseline incineration alternative.

There are no off-post impacts to the water supply system from construction and
operation of the neutralization and electrochemical oxidation aternatives because the systems are
entirely within the BGAD. The impact to the off-post water supply system is the same asthe
basaline incineration alternative. If the installation decides, on the basis of economic,
environmental, and legal criteria, to privatize water services (see Section 2.3.2), on-post impacts
would be even less than stated here, and off-post impacts would be negligible because water
requirements would be within the existing capacity of the private provider.
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4.3.4 Impacts of No Action

Under the no action aternative, there would be no impacts to the water use and supply
infrastructure. Water supply, treatment and use would continue as described for the current
conditions.

4.3.5 Cumulative Impacts

4.3.5.1 Impacts of baseline incineration alternative

Cumulative uses of water for construction of the baseline incinerator alternative would
be small when compared to the existing water supply capacity. Additional water distribution
pipelines and a 500,000 gal storage tank would be built to augment the water supply system for
the baseline incinerator alternative, which would reduce any impacts to the water supply system
from any fires or other emergencies.

Cumulative uses of water for operation of the baseline incinerator alternative would
increase above current levels. No present or planned activities have been identified that would
have water demands that would result in withdrawals in excess of the quantity specified in the
water permit issued to the BGAD by the Commonwealth of Kentucky (monthly average of
500,000 gal/day). The monthly average water withdrawal for 2000 was 107,000 gal/day. If
necessary, this permit could be modified to include an increased demand for water, but the
proposed 500,000 gal storage tank is likely to attenuate short-term peak demands for water. In the
event of an extreme and prolonged drought, which could reduce the available supply of water in
Lake Vega, incinerator operations would be halted before the reduced water supply jeopardized
plant safety. Operations would resume once Lake Vegarefilled.

No off-post impacts on water supply would occur from the baseline incineration
alternative, since the water supply system is entirely within the BGAD installation.

4.3.5.2 Impacts of neutralization and electrochemical oxidation
alternatives

Cumulative uses of water for construction of the neutralization and electrochemical
oxidation alternatives would be small when compared to the existing water supply capacity.
Additional water distribution pipelines and a 500,000 gal storage tank would be built to augment
the water supply system for the neutralization and electrochemical oxidation alternatives, which
would reduce any impacts to the water supply system from any fires or other emergencies.

Cumulative uses of water for operation of the neutralization and electrochemical
oxidation alternatives would increase above current levels. No present or planned activities have
been identified with water demands that would result in withdrawals in excess of the quantity
specified in the water permit issued to the BGAD by the Commonwealth of Kentucky (monthly
average of 500,000 gal/day). The monthly average water withdrawal for 2000 was 107,000
gal/day. If necessary, this permit could be modified to include an increased demand for water,
but the proposed 500,000 gal storage tank is likely to attenuate short-term peak demands for
water. In the event of an extreme and prolonged drought, which could reduce the available
supply of water in Lake Vega, operations of any of the neutralization and el ectrochemical
oxidation alternatives would be halted before the reduced water supply jeopardized plant safety.
Operations would resume once Lake Vegarefilled.
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No off-post impacts on water supply would occur from the neutralization and
electrochemical oxidation alternatives, since the water supply system is entirely withing the
BGAD installation.

4.4 ELECTRICAL POWER SUPPLY
4.4.1 Current Electrical Power Supply

Electricity is provided to BGAD by Kentucky Utilities Company. The current capacity of
the depot is about 31 GWh/yr of electric power, and the installation consumed approximately 7.8
GWh in 2000. Kentucky Utilities Company distributes power to BGAD via 69-kV transmission
lines. Theinstallation is currently evaluating plans to privatize the provision of electrical
services.

4.4.2 Impacts on Electrical Power Supply

The current electrical distribution systemislimited in extent and would not be able to
support the proposed destruction facility. New service connections would have to be added, and
two new substations would need to be constructed. The new electrical service would supply only
the destruction facility and associated areas, and it would be independent of the other BGAD
electrical power supply infrastructure. Therefore, no impact from operations on the existing
electric power supply at BGAD is anticipated.

4.4.2.1 Impacts of baseline incineration alternative

During construction, electrical power would be used for avariety of activities. The
quantity of electrical power needed for construction cannot be estimated precisely, but it is
expected that it would not exceed the existing capacity of the electrical distribution system.
Although destruction facility construction would not have significant impacts on the electrical
system, it would include the construction of a new 69-kV overhead power line, two new
electrical substations near the site of the destruction facility, and related facilities that would be
required for destruction operations. Buried power lines would be installed to connect the new
substations with the destruction facility.

Operating a baseline incineration facility would require 22 GWh/year of electricity (see
Table 4.3). Although thisis only slightly less than the depot electrical power supply capacity, it
would have no impact because the facility and depot electrical power supplies would be
independent. Also the required capacity of the destruction facility would be within the design
parameters of the independent supply.

4.4.2.2 Impacts of neutralization and electrochemical oxidation
alternatives

It is expected that impacts to the BGAD electrical power supply would not require a
significant portion of the 23 GWh/yr available electrical power capacity at BGAD during
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construction of facilities for any of the neutralization and electrochemical oxidation alternatives,
similar to the construction of a baseline incineration facility. As part of the proposed action, the
Army would install electrical system upgrades, including an overhead power line and new
substations. This upgraded system would be designed to handle the electrical power needs of
operating any of the technology alternatives (i.e., neutralization or electrochemical oxidation),
including any related facilities needed for destruction operations.

Table 4.3. Annual electrical power supply requirements
Annual electricity

Alternative technol ogy requirement
(GWh)
Baseline incineration? 22
Neutralization with supercritical water oxidation® 60
Neutralization with gas phase chemical reduction 26
and transpiring-wall supercritical water oxidation®
Electrochemical oxidation® 122

GWh = gigawatt hours = 1 thousand megawatt hours = 1 million kilowatt hours

#Operates 24 h/d, 7 d/wk, 365 d/yr
Operates 12 h/d, 6 d/wk, 276 d/yr

Source: Table 3.1.

Operating the neutralization or electrochemical oxidation facilities would require
variable amounts of electrical power, as follows (see Table 4.3): the neutralization/SCWO
alternative would require 60 GWh/year of electricity (approximately twice the existing depot
electrical power capacity); the neutralization with SCWO-GPCR would require 26 GWh/year of
electricity (slightly less than the existing depot electrical power capacity); and the
electrochemical oxidation would require 122 GWh/year of electricity (approximately four times
the existing depot electrical power capacity). Although some of these alternatives would require
more than the existing depot electrical power capacity, they would have no impact on other
BGAD activities because the selected destruction facility and depot electrical power supplies
would be independent. Additionally, the independent supply would be designed to meet the
needs of the selected destruction alternative.

4.4.3 Impacts of No Action

Under the no action aternative, there would be no project-related changes to the existing
electrical power supply. Upgrades to the BGAD electrical power system that would be
implemented under any of the destruction options would not be implemented under the no action
aternative. Thislack of upgrades would be unlikely to affect activities at BGAD because current
use is substantially below the available capacity.
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4.4.4 Cumulative Impacts

Constructing and operating a chemical destruction facility could have the cumulative
impact of diverting electrical power from other potential on-post usesin the future. However,
positive cumulative impacts could result if the upgrades proposed for the existing electrical
distribution system would be implemented on a scale that would improve service to the entire
BGAD. There are no known or reasonably foreseeabl e off-site devel opments that would affect or
be affected by electric power requirements of any of the alternatives.

4.5 NATURAL GAS SUPPLY
4.5.1 Current Natural Gas Supply

Delta Natural Gas Company provides natural gasto BGAD. The main gasline at BGAD
does not extend to the proposed project area; a new pipeline could connect to the existing main
south of the proposed project area. An off-site natural gas pipeline also runs outside the eastern
boundary of BGAD. In fiscal year (FY) 2000, the installation used slightly more than 45,000 ft
of natural gas. Severa buildings at BGAD were converted to use natural gas, and more are
scheduled for conversion over the next several years.

4.5.2 Disposal System Requirements

The current supplier would meet the natural gas requirements of any of the destruction
aternatives. The current infrastructure would not be able to meet the needs for natural gas of the
destruction facility. New pipelines would have to be added to an existing main, and a new
metering station would need to be constructed.

4.5.3 Impacts on Natural Gas Supply
4.5.3.1 Impacts of baseline incineration

During construction of the baseline incineration facility, natural gas would not be
needed, and it is expected that there would be only minimal impacts to the existing natural gas
supply. However, construction would include the installation of a new natural gas pipeline
extending from the existing main south of the proposed project area to the proposed Site A and
alternative site B.

Operating a baseline incineration facility would require 550 million ft annually (see
Table 4.4). The current supplier can accommodate the new natural gas supply for the incineration
facility and associated areas. Therefore, operation is expected to have no impact on the existing
natural gas supply at BGAD.
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Table 4.4. Annual natural gasrequirements

Alternative technol ogy Annual natural gas volume
(million ft3)
Baseline incineration® 550
Neutralization with supercritical water oxidation® 52
Neutralization with gas phase chemical reduction and 138
transpiring-wall supercritical water oxidation®
Electrochemical oxidation® 52

aOperates 24 h/d, 7 d/wk, 365 d/yr
®Operates 12 h/d, 6 d/wk, 276 d/yr

Source: Table 3.1.

4.5.3.2 Impacts of neutralization and electrochemical oxidation
alternatives

No natural gas would be required during construction of any of the neutralization or
electrochemical oxidation alternatives, and it is expected that there would be only minimal
impacts to the existing natural gas supply. As described in Sect. 4.5.3.1, a new pipeline would
have to be installed to connect either the proposed site A or the alternate site B to the existing
main.

Operating the neutralization or electrochemical oxidation alternatives would require
variable amounts of natural gas (see Table 4.4), as follows: neutralization with SCWO would
require 52 million ft® of natural gas annually; neutralization with SCWO-GPCR would require
138 million ft* of natural gas annually; and electrochemical oxidation would require
52 million ft3 of natural gas annually. The current supplier of natural gas can accommodate the
new natural gas requirements for any of the neutralization or electrochemical oxidation
aternatives. Therefore, operation of any of these alternatives is expected to have no impact on
the existing natural gas supply at BGAD.

4.5.4 Impacts of No Action

Under the no action alternative, there would be no project-related changesto the existing
natural gas supply.

4.5.5 Cumulative Impacts

Constructing and operating chemical agent destruction facilities could have the
cumulative impact of temporarily diverting a portion of the natural gas supply from other
potential on-post uses in the future. There are no known or reasonably foreseeabl e off-site
developments that would affect or be affected by natural gas requirements of any of the
alternatives.
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4.6 WASTE MANAGEMENT AND FACILITIES

Kentucky hazardous waste regulations designate chemical agents, at the point of
becoming a solid waste, as listed hazardous wastes. M ustard agent and nerve agents (GB, VX)
are N-listed wastes in the Kentucky hazardous waste regulations (K entucky listed wastes NOOL,
NO002, and N003). The Army has declared M55 rockets containing chemical agent to be
hazardous waste. Therefore, asistrue for listed hazardous wastes that do not contain chemical
agents, wastes derived from the treatment of these wastes, wastes mixed with these wastes,
wastes that contain these wastes, and any residue from the cleanup of a spill of these wastes may
also be alisted hazardous waste.

The listed wastes retain the hazardous classification regardless of their hazardous
characteristics unless they are delisted by the Commonwealth of Kentucky. The environmental
waste management consequences from construction and operation of afacility to destroy the
chemical munitions stored at BGAD are addressed in this section. Following a description of
current waste management practices and facilities, the potential impacts of a baseline incinerator
and four ACWA program technologies for chemical agent destruction, as well as the impacts of
no action, are assessed and compared.

Impacts Summary. Construction of a chemical munitions destruction facility using any
of the four technology alternatives addressed in this FEIS would generate both solid and liquid
nonhazardous wastes, as well as small amounts of solid* and liquid hazardous wastes. No
significant impacts to waste management are expected as aresult of construction of a destruction
facility. Wastes would be collected and disposed of in accordance with U.S. Army,
Commonwealth, and federal regulations. Any wastes that are listed as hazardous in the RCRA
regulations would be stored and disposed of as prescribed by EPA and applicable
Commonwealth and local regulations.

Woastes resulting from operation of the incineration alternative would include both
liquids and solids. All process-generated liquid effluents from the disposal facility would be
disposed of internally by incineration. Liquid brines from the PAS would be concentrated in an
evaporator, and the volume of the remaining brine salts would be minimized in adryer. The
major solids that would be generated by the incineration alternative would be metal parts/ash that
exit the metal parts furnace and the energetics treatment furnace and brine salts. Additionally,
waste charcoal would be generated from filters. The brine salts, metal parts/ash, and charcoal
would be disposed of off-site in accordance with all applicable regulations. The brine salts and
ash could contain significant amounts of heavy metals. If stabilization of these solid wastes
would be required under RCRA, either an on-site process for stabilizing the solid wastes would
be used, or alternatively, the wastes would be shipped off-site to an appropriately permitted
TSDF where they would be stabilized and disposed. Agent-contaminated dunnage would be
processed through incineration. Uncontaminated dunnage would be disposed of in an off-site
permitted facility. Destruction of solid wastes produced from operationsis not expected to result
in significant impacts on waste management systems or the environment.

! Although the term solid waste has a statutory definition that includes wastes that are physically solid and
wastes that are physically liquid, the following discussion is organized by the physical characteristics of the wastes.
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Wastes resulting from operation of either of the neutralization alternatives would include
metal parts and dunnage as well as residues, such as scrubber sludge and brine salts generated
from processing the chemical agents and energetics. The residues could contain significant
amounts of heavy metals. If stabilization of the solid residues would be required under RCRA,
either an on-site process for stahilizing the solid wastes would be used, or aternatively, the
wastes would be shipped off-site to an appropriately permitted TSDF where they would be
stabilized and disposed. Operating plans call for recycling all process liquids back through the
reaction vessel. Destruction of solid wastes produced from operations are not expected to result
in significant impacts on waste management systems or the environment.

Wastes resulting from operation of the electrochemical oxidation alternative would
include both liquids and solids. The solid waste would include metal parts and dunnage as well
asresidues, such as scrubber sludge and brine salts generated from processing the chemical
agents and energetics. The residues could contain significant amounts of heavy metals. If
stabilization of the solid residues would be required under RCRA, either an on-site process for
stabilizing the solid wastes would be used, or alternatively, the wastes would be shipped off-site
to an appropriately permitted TSDF where they would be stabilized and disposed. Operating
plans call for recycling as many process liquids as possible. There would be aliquid waste
stream of dilute nitric acid. Operations are not expected to result in significant impacts on waste
management systems or the environment.

Polychlorinated biphenyls (PCBs) have been identified as a constituent in the firing tubes
of M55 rockets held in the chemical munitions inventory at BGAD. The concentrations of PCBs
in these munitions can range from less than 50 to more than 2,000 parts per million (ppm).
Therefore, treatment of these munitions with any of the destruction technologies would involve
the treatment of PCB wastes. In addition, the treatment process could generate brine wastes
containing more than 50 ppm of PCBs, i.e., unacceptable amounts of toxic PCBs. Destruction of
PCBs with a destruction and removal efficiency of 99.9999%, as required by regulations
implementing the Toxic Substance Control Act (TSCA), has been achieved by the baseline
incineration technology. Although PCB destruction by the non-incineration technol ogies has not
been demonstrated (so asto avoid triggering TSCA regulatory requirements during ACWA
demonstration projects), tests were conducted using pentachl ophenol, a PCB surrogate; these
testsindicated that PCBs would be destroyed in compliance with TSCA requirements.

4.6.1 Current Waste Management and Facilities

The amounts and types of waste generated at BGAD during 2000 (Williams 2001) are
summarized in Table 4.5.

4.6.1.1 Hazardous wastes

Most hazardous wastes generated presently at BGAD are packaged and transported off-
siteto appropriately permitted TSDFs. BGAD generates hazardous wastes from maintenance of
conventional munitions, demilitarization of obsolete conventional munitions, and storage of
obsolete chemical munitions.
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Table 4.5. Wastes generated at BGAD during 2000

Type of waste Amount generated Shipped off-site
Hazardous liquids 26,000 Ib yes
Hazardous solids 1,300,000 Ib yes
Hazardous solids 160,000 Ib no
Nonhazardous solids 725,000 Ib yes
Sanitary wastes 28 million gal no

Source: Adapted from ACWA DEIS 2001, Table 7.4-1.
Unit conversations: 11b =0.45kg; 1 gal =3.78 L

Activities that are sources of hazardous wastes at BGAD include the following:

* Facility maintenance (paints, solvents, water conditioners, etc.);

* Vehicle maintenance (used oil, batteries, coolant, etc.);

e Chemical agent decontamination (field test materials, toxic chemical agents analysis,
personal protective equipment [ PPE], etc.)

*  Conventional munitions washout facilities (expl osive-contaminated activated charcoal,

explosive-sludge-contaminated filters, etc.)
»  Other items related to the storage, maintenance, and demilitarization of conventional
munitions.

Hazardous wastes are stored at a number of locations around the BGAD installation. There are

two types of hazardous waste storage facilities at BGAD:

1. Facilitiesto store hazardous solids from the washout of conventional ammunitions,

explosive-contaminated charcoal, and expl osive-sludge-contaminated filters; solids from
demilitarization operations and maintenance; explosives; sandblast media; and baghouse

dusts. These wastes are stored in igloos B402 and B404.
2. Facilities to store obsolete and/or |eaking chemical munitions and associated wastes
generated during the monitoring, filtration, and decontamination of tools, PPE, and

equipment stored in the Chemical Limited Area. These wastes are stored in 39 igloosin the

Chemical Limited Area.
4.6.1.2 Nonhazardous wastes
Solid wastes. BGAD routinely generates about 30 tons/mo of nonhazardous solid

wastes. These wastes are disposed of off-site at alocal sanitary landfill.
Sanitary wastes. Two wastewater treatment plants with atotal capacity of about

115,000 gal/d and several septic systems exist on BGAD (see Section 4.14.2). Average usageis
about 80,000 gal/d. A study to privatize the provision of installation sewage service is on-going.
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4.6.2 Impacts of Construction

The potential waste management impacts of constructing a chemical munition
destruction facility at BGAD are assessed in the following sections.

4.6.2.1 Impacts of baseline incineration alternative

All wastes resulting from constructing an incineration facility at BGAD would be
collected and disposed of in accordance with U.S. Army, Commonwealth, and federal
regulations. It is expected that the maximum quantity of hazardous wastes created during
construction (Table 4.6) would be 100 yd® (roughly 65 tons) of solids and 39,000 gallons
(roughly 166 tons of liquids). The combined 231 tons of hazardous wastes generated during
construction is roughly 0.1% of the amount of hazardous wastes generated in Kentucky in 1999
(EPA 2001a). The maximum volume of solid nonhazardous wastes (Table 4.6) produced during
construction would be about 2,040 yd®. Spread out at alandfill, this waste would cover a 1-acre
areato a depth of approximately 15.2 inches. No significant impacts would be expected from the
management and disposal of hazardous and nonhazardous wastes resulting from the construction
of an incineration facility.

Hazar dous Wastes. Construction of an incineration facility would generate small
amounts of both solid and liquid hazardous wastes including solvents, paints, coatings, waste,
fuel/water, adhesives, empty containers, and concrete placement chemicals (Table 4.6). Any
wastes that are listed as hazardous in the RCRA regulations would be stored and disposed of at
an off-site TSDF as prescribed by EPA and applicable state and local regulations.

Nonhazar dous Wastes. Construction would primarily generate solid wastes in the form
of excavation spoils and building material debris. Excavation spoils would be used to the extent
possible for backfill and reestablishing surface grade. Building material debriswould be disposed
of by transport off-site to a permitted landfill. Liquid nonhazardous wastes would include
flushwater, sanitary waste (sewage), waste glycol, and concrete curing compounds. Sanitary
waste would be handled by the use of portable toilets. Collected sanitary wastes would be
transported to an appropriately permitted treatment works for disposal. The remainder of liquid
nonhazardous wastes would be stored and disposed of in an appropriately permitted off-site
disposal facility.

4.6.2.2 Impacts of neutralization or electrochemical oxidation
alternatives

Construction activities would generate both solid and liquid nonhazardous wastes.
Solid nonhazardous wastes would primarily be in the form of building material debrisand
excavation spoils. Liquid nonhazardous wastes would include wastewater from wash-downs
and sanitary wastes. The nonhazardous wastes would be disposed of in an off-site permitted
landfill. Construction would also generate small amounts of both solid and liquid hazardous
wastes such as solvents, paints, cleaning solutions, waste oils, contaminated rags, and pesticides.
As shown above, the total quantity of wastes from construction is relatively small, and no
significant impacts would be expected from the management and disposal of solid and liquid
construction wastes (Table 4.6). The hazardous wastes would be collected on the site
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Table 4.6. Wastes generated from construction of the
alter native destruction facilities
Neutralization
with gas phase
Neutralization chemical

with reduction and
supercritical  transpiring-wall
Baseline water supercritical Electrochemical
Waste incineration oxidation water oxidation oxidation
Hazardous waste
Solid? 2 yd*© 90 yd® 80 yd® 100 yd®
Liquid? 3,200 gal? 37,000 gal 34,000 gal 39,000 gal
Nonhazardous waste
Solid
Concrete 230 yd*@ 210 yd® 230 yd® 220 yd®
Steel 36 ton® 36ton 29 ton 33tons
Other 1,800 yd*® 1,700 ycf 1,800 yd® 1,800 yd®
Liquid
Wastewater  0.009 million gal’ 2.4 million gal 2.2 million ga 2.5 million gal
Sewage 5.6 million gal® 5.3 millionga 4.8 million gal 5.6 million ga
Other? 0.001 million gal"

@Hazardous waste solids include adhesives, solvents rags, and propane containers.

PHazardous liquid wastes include fuel/water, concrete placement chemicals, waste paint, and coatings.

°Reported as 1760 |bs. Converted to a conservative volume by assuming that the waste density is one-half
the density of water (31.214 lbs/ft3).

YReported as 27,000 | bs. Converted to a conservative volume by assuming that the waste density is equal
to the density of water (8.345 Ibs/gal).

®No value reported; chosen to be the largest of the non-incineration values.

‘Reported as 73,000 |bs. Converted to volume by assuming that the wastewater has the density of water.

9Non hazardous other liquid wastes include waste glycol and concrete curing compounds.

"Reported as 11,000 |bs. Converted to a conservative volume by assuming that the density of the liquids
is equal to the density of water.

Source: Adapted from ACWA TRD 2001, Tables 5.13, 5.71, and 5.103. Baseline values are reported by
the Army from construction of the destruction facility at Anniston, Alabama.

until they are shipped to an offsite, permitted TSDF. Based on the quantities and types of
construction wastes, no significant impacts would be expected to nearby or regional waste
disposal facilities.

4.6.3 Operations Impacts
4.6.3.1 Impacts of baseline incineration alternative
Wastes from the operation of an incineration facility would include both hazardous and

nonhazardous solid and liquid wastes. Liquids generated by the agent disposal process would be
disposed of internally by incineration (e.g., spent decontamination solution) or dried (e.g., liquid
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brines) and the resulting solids would be shipped to a permitted, off-site TSDF. The systems
contractor would develop processes for laboratory waste handling and specify these processesin
alaboratory hazardous waste management plan. A summary of hazardous and non-hazardous
wastes is presented in Table 4.7. The total hazardous wastes expected to be produced by
incineration, about 2,480 tons, would be roughly 1.2% of the amount of hazardous wastes
generated in Kentucky in 1999 (EPA 2001a). Solid process wastes would consist primarily of
ash, brine salts, and metal scrap from the incinerators. Hourly waste generation rates are shown
in Table 4.8. The total process solid waste expected to be generated during the life of the facility
is 4,480 tons, avolume of about 20,000 yd®. These quantitiesinclude approximately 1,611 tons
of scrap metal primarily from munition bodies, which would be sold to a scrap dealer or smelter
for reuse if possible. However, if selling the scrap metal were not possible, it would be disposed
of in an off-site, permitted landfill. There would be over 160 truckloads of scrap metal leaving
BGAD. Construction debris and some non-process wastes would be disposed of in a commercial
landfill. Items of salvageable value would be provided to the Defense Reutilization Management
Office for recycling.

Hazar dous Wastes. Hazardous solid wastes would consist mainly of ash residue from the
furnace systems. Projected hazardous solid waste quantities are included in Table 4.7. Hazardous
solid wastes would be stored and taken to an off-site permitted TSDF. Transportation of the solid
hazardous wastes would require over 205 truck trips. Based on the quantities and types of solid
hazardous wastes produced, no significant impacts would be expected at off-site disposa
facilities. There would be two liquid hazardous waste streams produced during operations:
laboratory wastes and spent hydraulic fluids. Because these wastes may contain or be derived
from wastes listed as hazardous wastes by the Commonwealth of Kentucky, they are classified as
hazardous wastes and retain that classification until delisted by the state. It is expected that 3,600
gal. of laboratory wastes and 33,000 gal of spent hydraulic fluid would be generated during
operations. There would be over 30 truckloads of hazardous liquid wastes going to an off-site,
permitted TSDF.

Nonhazar dous Wastes. The primary nonhazardous liquid discharged from an
incineration facility would be sewage, estimated to average about 17,000 gal/day. Peak sewage
generation is estimated to be about 35,000 gal/day. No process wastewater or hazardous liquid
would be discharged into the sewage system. Sewage from the destruction facility would be
processed in a new treatment facility and the effluent would be discharged to Muddy Creek or
pumped to the existing infrastructure in Richmond (additional details about discharges to surface
water are provided in Sect. 4.14).

Nonhazardous solid wastes would be collected and disposed of in an off-site permitted
landfill. The quantities and types of nonhazardous wastes from operations would not be expected
to produce significant impacts on nearby off-site or regional waste disposal facilities.

4.6.3.2 Impacts of neutralization and electrochemical oxidation
alternatives

Hazar dous Wastes. Wastes resulting from normal operations would include components
from the treatment of metal parts and dunnage as well as process residues, such as contaminated
salts generated from treating chemical agents and energetics. The neutralization facilities and the
electrochemical oxidation facility would produce brine salts as solid waste. These salts could
contain significant amounts of toxic heavy metals (e.g., lead). If the hazardous brine salt failed
the RCRA test, stabilization of the waste may be required for disposal. Either the waste would be
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Table4.7. Estimated total wastes generated from operations

of the destruction facilities

Neutralization with
gas phase chemical

reduction and
Neutralization transpiring-wall
Baseline with supercritical  supercritical water  Electrochemical
Waste incineration water oxidation oxidation oxidation
Hazardous waste
Brine salt 1335ton 4840 ton 4840 ton 210ton
Aluminum oxide 2 1860 ton 1025 ton —
Anolyte- — — — 785 ton
catholyte
waste
Ash 926 ton — — —
Spent charcoal or 65 ton 65 ton® 65 ton® 65 ton®
carbon  filters
Liquids
Laboratory
Spent hydraulic 0.004 million gal _ — —
fluids 0.033 million gal _ — —
Processliquids
- — — 16.8 ton
Nonhazardous
waste
Sewage 11.7 million gal 11.6 million gal 9.7 millionga 9.7 million gal
Metal & Solid 1611 ton 2015 ton 7980 ton 4420 ton
Wood dunnage,
Uncontaminated 518 ton — — —
Ventilation filter
system frames 18 ton — — —
Recyclable’ — 1120 yd® 1130 yd? 1130 yd?
Other solids® — 2790 yd® 2830 yd® 2830 yd?

#A dash means that the waste stream is not generated by the specific technology.

®Includes paper and aluminum

‘Domestic trash and office waste
9The spent carbon filters would be processed through the appropriate ACWA destruction facility.

Source: Adapted from ACWA FEIS 2001, Table 7.4-3 and 7.4-4.
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Table 4.8. Summary of processwastesfor an incineration facility at
the Blue Grass Army Depot

Generation rate?

Source Type (Ib/hr)
Metal parts furnace Metal scrap, scrap/ash 17,576
Deactivation furnace Scrap/ash 1,060
Liquid incinerator Solids Negligible
Pollution abatement system Brine salts 830

#Rates are maximal and based on peak-limiting process step. Scrap rates reflect maximum throughput,
The total solid process wastes (including protective suitS and charcoal residue ash, in addition to munition-specific

solid waste) that would be generated during the lifetime of the proposed destruction facility are expected to be about
25 thousand tons (about 550 thousand ft3). This quantity does not include munition overpacks, or transport
overpacks.

Source: Ralph M. Parsons Co. 1988. CSDP Waste Management Study, prepared for Program Manager
for Chemical Demilitarization, Aberdeen Proving Ground, Md.

stabilized prior to shipment to an off-site permitted TSDF or, alternatively, the waste would be
shipped directly to an off-site appropriately permitted TSDF where it would be stabilized prior to
disposal. The wastes expected to be generated from operation of the neutralization or
electrochemical oxidation facilities are given in Table 4.7. The amounts of solid hazardous wastes
expected to be produced during operations vary from about 6765 tons for neutralization with
supercritical water oxidation, to about 1060 tons for electrochemical oxidation. Thus, the
expected hazardous wastes would make up between 3.1% and 0.5% of the amount generated in
Kentucky in 1999 (EPA 2001a).

Current operating plans for the neutralization facilities include recycling all process
liquids obtained in the operation phase back through the reaction vessel. Such recyclingin a
closed-loop system would eliminate these liquids from the waste streams. Current operating plans
for the electrochemical oxidation facility include recycling as many process liquids as possible.
However, there would be a waste stream of dilute nitric acid. No activities or operations that
would result in significant impacts on waste management systems were identified. It is assumed
that most wastes generated by the proposed action would be collected and disposed of off the site
in accordance with U.S. Army, Commonwealth, and federal regulations.Any wastes identified as
hazardous in the RCRA regulations, such as carbon filters, would be destroyed in the process
facility. Hazardous solid wastes that could not be processed by the facility would be stored and
disposed of at an off-site TSDF as prescribed by the EPA and applicable state and local
regulations. It is expected that hazardous wastes generated from destruction operations would not
produce significant impacts at off-site disposal facilities.

Nonhazar dous Wastes. Sanitary wastes generated during construction and operations
would be treated and discharged to Muddy Creek or pumped to the existing infrastructurein
Richmond. The existing infrastructure at BGAD could also be used for sewage treatment. The
nonhazardous solid wastes would be disposed of in a permitted landfill. The sanitary wastewater
would be processed in a packaged treatment system with treated effluent discharged to Muddy
Creek (see Sect. 4.1.4.2). The quantities and types of nonhazardous operation wastes would not be
expected to produce significant impacts on off-site nearby or regional, waste disposal facilities
(see Table 4.7).
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4.6.4 Impacts of No Action

The no action aternative at BGAD would be continued storage of the chemical weapons
stockpile. No construction activities would be anticipated under the continued storage alternative.
However, wastes would be generated during continuing inspection and maintenance activities. In
addition, the continued degradation of agent containers over time would probably generate slowly
increasing amounts of waste, as the storage duration of the chemical munitions would be
extended. Estimates of the wastes that would be generated from storing chemical munitions at
BGAD are shown in Table 4.9. Any hazardous waste would be disposed of, as prescribed by EPA
and applicable state and local regulations, in a permitted offsite TSDF.

Table 4.9. Hazar dous wastes gener ated by the no action alter native

Impact category Quantity of waste
Hazardous solids
Solids from storage 12,000 Ib per year
Hazardous liquids
Liquids from storage 2,000 Ib per year

4.6.5 Cumulative Impacts

The Chemical Stockpile Destruction Program is not long-lived. Construction, operations,
and decontamination and decommissioning would each take two to three years. Because of the
relatively small volumes of wastes, both hazardous and non-hazardous, and the short duration of
the program, cumulative impacts from wastes are expected to be small.

4.7 AIR QUALITY—CRITERIA POLLUTANTS

This section describes the existing meteorology, air emissions, and air quality at BGAD
and the air emissions and impacts on air quality that might result from constructing and operating
afacility for destroying the inventory of chemical agents and munitions currently stored at
BGAD. Data on potential emissions and impacts on air quality under the no action alternative are
also presented. Potential impacts on human health as aresult of air emissions during construction
and normal operations are described in Section 4.9. Potential impacts on air quality and human
health as aresult of air emissions from accidents involving explosives and chemical agents are
described in Section 4.22.

National Ambient Air Quality Standards (NAAQS) exist for sulfur dioxide (SO,),
nitrogen dioxide (NO,), ozone (O,), carbon monoxide (CO), lead (Pb), and particul ate matter less
than or equal to 10 pum in aerodynamic diameter (PM-10) and less than or equal to 2.5 pmin
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aerodynamic diameter (PM-2.5).2 These are called criteria pollutants because the criteria for
regulating them must be published, reviewed, and updated periodically to reflect the latest
scientific knowledge (Clean Air Act, Section 108). On July 18, 1997, EPA promulgated an 8-hour
O; NAAQS to replace the 1-hour standard (62 FR 38856) and added NAAQS for PM-2.5 (62 FR
38652). These standards have survived court challenges (U.S. Supreme Court 2001) and are
expected to be implemented in the near future when the required 3 years of data are available to
determine compliance.

The NAAQS are expressed as concentrations of pollutantsin the ambient air {i.e,, in the
outdoor air to which the general public has access [40 CFR Part 50(e)]}. Primary NAAQS define
levels of air quality that the U.S. Environmental Protection Agency (EPA) deems necessary, with
an adequate margin of safety, to protect human health. Secondary NAAQS are smilarly
designated to protect human welfare by safeguarding environmental resources (such as soils,
water, plants, and animals) and manufactured materials. Primary and secondary standards are
currently the same for all pollutants and averaging periods except for 3-hour SO, averages, which
have a secondary standard only. States may modify NAAQS to make them more stringent, or set
standards for additional pollutants. Kentucky has adopted the NAAQS as the state standards
without modifications and has also adopted standards for hydrogen sulfide (H,S), gaseous
fluorides [expressed as hydrogen fluoride (HF)], total fluorides, and odors (see Sect. 4.7.1.2).

The analyses of impacts on air quality from both construction and operations were
conducted for proposed Area B (see Fig. 4.1), which isthe areathat is closest to the BGAD
installation boundary and to the nearest off-post residence. The two potential |ocations for the
proposed facility are adjacent to the chemical limited area (storage area) and would require
similar infrastructures. Therefore, the analysis for one location provides an adequate
representation of the potential impacts from construction and operations for either of the two
locations.

Because the facility size, number of construction workers, and infrastructure required for
each of the proposed technol ogies would be similar, only one model analysis of the impacts from
construction on air quality was conducted. The analyses presented in the following sections
conclude that the total (modeled plus background) concentrations associated with fugitive dust
emissions during construction would be below applicable standards, except for annual average
concentrations of PM-2.5, for which the background levels at statewide monitoring stations are
already over the standard. Concentrations of air pollutants due to facility emissions, by themselves
or added to background, would also be within applicable standards, except for the annual average
concentration of PM-2.5.

4.7.1 EXxisting Meteorology, Existing Air Quality, and Emissions
4.7.1.1 Existing meteorology
The climate of the area surrounding BGAD is continental and temperate, with arather

large diurnal temperature range. The following description of climate is based on data recorded at
Lexington Airport (Bluegrass Field), which is located about 30 mi northwest of BGAD (National

2PM = particulate matter. PM-10 = coarse, inhalable PM with a mean aerodynamic diameter of 10
pum or less. PM-2.5 = fine, inhalable PM with a mean aerodynamic diameter of 2.5 um or less.
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Oceanic and Atmospheric Administration [NOAA] 1999). Wind data measured at aBGAD on-
post meteorological tower (Demil tower®) are also presented (Rhodes 2000).

The average wind speed measured at a height of 23 ft above ground at Lexington Airport,
Kentucky, is about 9.1 miles per hour (mph). Average wind speeds from November through April
are 10.5 mph; these speeds are higher than average speeds from May through October of 7.6 mph.
The prevailing wind direction is from the south throughout the year.

Wind data at the Demil tower, which islocated near the northeast corner of BGAD, have
been measured at three heights above ground 30, 100, and 200 ft) since August 1998. The wind
roses at the three heights at the Demil tower for the two-year period (August 1998 through July
2000) are shown in Figure 4.3. For comparison, the wind rose at 23 ft at Lexington Airport for the
eight-year period (1984-92) is also presented in Figure 4.3 (EPA 2000b). Wind patterns at 100
and 200 ft levels at the Demil tower were almost the same, but the wind speed at 100 ft was lower
than at 200 ft. These wind patterns at the Demil tower were similar to those at Lexington Airport,
but the predominant wind direction was dlightly different. The prevailing wind direction was from
the south-southwest at the Demil tower, whereas it was from the south at Lexington Airport.
However, wind patterns at 30 ft at the Demil tower showed bimodal (southeast and southwest)
dominance, with the average wind speed being half the speed at Lexington Airport. This result
suggests that winds measured at heights of 30 ft) at BGAD were strongly influenced by nearby
vegetation. In the two-year period, the average wind speed measured at 30 ft at the Demil tower
was about 4.5 mph, while the highest wind speed was about 28.6 mph.

The average annual temperature at Lexington Airport is 55.1°F. January is the coldest
month, averaging 32.2°F, and July is the warmest month, averaging 76.2°F. The areais subject to
sudden, large changes in temperature that are generally of short duration. Temperatures above
100°F and below O°F arerelatively rare. Extreme temperatures have ranged from -21°F in January
1963 to 103°F in July 1988. There are approximately 269 frost-free days per year (i.e., days when
the daily minimum temperature is greater than 32°F); this period extends from the beginning of
May through the end of September. Temperatures of 90°F or higher occur on an average of about
18 days per year, most of which fall (16 days) during June, July, and August.

Average annual precipitation at the Lexington Airport is44.6 in. Precipitation is evenly
distributed throughout the winter, spring, and summer seasons, with about 12 in. recorded, on
average, for each season. The fall season averages nearly 8.5 in. The greatest amount of
precipitation in a single month was 16.7 in. in January 1950, and the greatest amount in aday (i.e.,
24-hour period) was 5.9 in. in June 1960. Annual snowfall averages about 17.5 in. The greatest
amount of snow reported in amonth was 21.9 in. in January 1978, and the greatest amount in a
day was 14.0in. also in January 1978. Snowfall amounts vary, and the ground typically does not
retain snow cover more than afew days at atime.

3Currently, four meteorological towers (three CSEPP [Chemical Stockpile Emergency
Preparedness Program] towers and one Demil tower) are operating at BGAD. Wind data from the Demil
tower were selected to represent the conditions at BGAD because the tower meets the EPA's siting criteria
and because the instruments and associated data were checked for quality assurance/quality control
(QA/QC) more comprehensively than were the data from CSEPP towers (Rhodes 2000).



4-26 Existing Conditions and Environmental Impacts

Blus Geass Army Depot, XY (30-m leved
Period : J8/0Y1/98 < 0731001

WindSpeed AN Dwessiens P,
sesessaresiveorenness € 13, wiE > W

H

(a) R o my
e e - Lnasn/Bhsgass B kY 0 v

(9) (d)

Figure4.3. Annual Wind Rosesfor three heights aboveground at the Demil Tower
at BGAD from August 1998 through July 2000 (a- 60 m, b - 30 m, ¢ =10 m) and for one
height at L exington Airport from 1984 through 1992 (d = 7 m) (Source: ACWA DEIS 2001,
Fig. 7.5-1.
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Average annual relative humidity at Lexington Airport is 70%, ranging from 77% to 82%
during the first half of the day and 60% to 64% during the second half. Heavy fogs are rather rare
in the area. The average number of days with heavy fog (visibility < 0.25 mi) is about 19, and
these days are relatively evenly distributed throughout the year except during spring.
Thunderstorms can occur in any month but are more frequent from March through September.
The mean number of days with thunderstorms at Lexington Airport is about 44. The storms are
occasionally accompanied by damaging hail, but the area affected is nearly always small.

Three tornadoes struck Madison County in the 1990s. However, data for the 46-year
period of 1950 through 1995 indicate that tornadoes are less frequent and destructive in Kentucky
(average of nine tornadoes per year) than they are elsewhere in the Midwest (averages from 14 per
year in Ohio to 48 per year in Kansas) (Storm Prediction Center 2000). From 1950 through 1995,
403 tornadoes were reported in Kentucky (tornado event frequency of 2.2 x 10~4/mi? per year) and
10 tornadoes were reported in Madison County (tornado event frequency of 4.9 x 10~%/mi? per
year). Except for adeadly tornado in April 1974, most tornadoes that occurred in Madison County
were relatively weak.

4.7.1.2 EXxisting air quality

The Kentucky State Ambient Air Quality Standards (SAAQS) for six criteria pollutants—
SO,, PM (both PM,, and PM, ), CO, ozone (O,), nitrogen dioxide (NO,), and Pb—are identical to
the National Ambient Air Quality Standards (NAAQS) (401 Kentucky Administration Regulation
[KAR] 53:010) (Table 4.10). States or commonwealths may set standards that are more stringent
than the NAAQS or that address specific pollutants not covered by the NAAQS. As mentioned
above, Kentucky has adopted the NAAQS and, in addition, has adopted standards for hydrogen
sulfide (H,S), gaseous fluorides [expressed as hydrogen fluoride [HF]), total fluorides, and odors.
These additional standards are presented in Table 4.11.

The monitoring station for SO,, NO,, CO, and O, nearest to BGAD isin Lexington, while
the stations for PM,, and PM,, ; nearest to BGAD are in Richmond. PM, ; monitoring was started
in Richmond in January 1999, but the annual average values are near or above the standard, as are
those values at most statewide monitoring stations. As adirect result of the phase-out of |eaded
gasoline in automobiles, lead concentrations in urban areas decreased dramatically. Thus, ambient
lead concentration is no longer monitored in many parts of the country including the
Commonwealth of Kentucky. Fluorides are of concern near the Paducah Gaseous Diffusion Plant
in western Kentucky but are not monitored near Lexington. Odors from hydrogen sulfide and
other chemicals are of local concern around facilities that produce odoriferous chemicals.
Monitoring for such pollutants is often prompted by citizen complaints, is very localized, and
seldom continues for very long time periods. The highest values for background air quality
measured at the monitoring station closest to BGAD for pollutants subject to the NAAQS are aso
presented in Table 4.10.
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Table 4.11. Commonwealth of Kentucky ambient air quality standards®

Standard (ug/m°)
Pollutant Averaging time Primary Secondary
Hydrogen sulfide 1 hour — 14 (0.01 ppm)b
Gaseous fluorides 12 hours — 3.68 (4.50 ppb)b
(expressed as HF) 24 hours 800 (1.0 ppm)b 2.86 (3.50 ppb)b
1 week — 1.64 (2.00 ppb)®
1 month — 0.82 (1.00 ppb)b
1 year 400 (0.5 ppm) —
Total fluorides 1 month 80 ppm —
2 months 60 ppm —
Growing season® 40 ppm —
Odors At any time when one volume unit of ambient air is mixed with seven

volume units of odorless air, the mixture must have no detectable odor

#These standards are in addition to the Kentucky SAAQS listed in Table 4.7.3. A hyphen indicates that
no standard exists.

®This average is not to be exceeded more than once per year.

“Average concentration of monthly samples over the growing season (not to be exceeded during six
consecutive months).

Source: Adapted from ACWA DEIS 2001, Table 7.5-4 [using Appendix A to 401 Kentucky
Administrative Regulation (KAR) 53:010].

BGAD, situated near the center of Madison County, islocated in the southeastern part of
the Bluegrass Intrastate Air Quality Control Region (AQCR), which covers the east central part
of Kentucky (Fig. 4.4). Currently, Madison County is designated as being in attainment for all
federal and Commonwealth of Kentucky ambient air quality standards (40 CFR 81.318). On the
basis of monitoring data from 1995 to 2000, concentration levels for SO,, NO,, CO, and PM
around BGAD are below their respective NAAQS. However, the highest O, concentrations are
somewhat higher than the applicable NAAQS. These high concentrations of regional concern are
associated with high precursor emissions from the Ohio Valley Region and long-range transport
from southern states. In addition, the annual averages of PM, ¢ at most statewide monitoring
stations are over the standard.

Prevention of significant deterioration (PSD) regulations (40 CFR 52.21) limit the
maximum allowable incremental increases in ambient concentrations of SO,, NO,, and PM ,,
above established baseline levels, as shown in Table 4.10. The PSD regulations, which are
designed to protect ambient air quality in Class | and Class || attainment areas,* apply to major

*In 1975, the EPA developed a classification system to allow some economic development in clean
air areas while still protecting air from significant deterioration. These classes are defined in the 1977 Clean
Air Act Amendments (CAAA). Very little deterioration is allowed in Class | areas (e.g., larger national parks
and wilderness areas). Class |1 areas allow moderate deterioration. Class 111 areas allow deterioration up to
the secondary standard. However, no Class 11 areas have been designated.
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new sources and major modifications to existing sources. Mammoth Cave Nationa Park isthe
PSD Class | areanearest to BGAD (it isthe only PSD Class | areain Kentucky). Mammoth Cave
National Park islocated 100 mi west-southwest of BGAD, upwind of prevailing winds. All
remaining areas in Kentucky are designated as PSD Class || areas.

4.7.1.3 Existing emissions

The existing sources of criteria pollutants and their precursors at BGAD include boilers,
ovens, incinerators, surface coating and metal cleaning operations, fuel storage and handling,
woodworking, and other miscellaneous industrial operations. These sources are being operated
under apermit from KDEP' s Division of Air Quality (previously Division of Air Pollution
Control [DAPC]) in the Kentucky Natural Resources and Environmental Protection Cabinet
(Cabinet 1986). Maximum potential emissions for these sources are estimated in Table 4.12.
Other emissions include vehicle exhaust emissions and fugitive particulate emissions, including
road dust. Emissions from open burning and open detonation are included in the Toxics Release
Inventory (TRI) report and discussed separately in Section 4.8.1.

Actua annual total emissions from all categories of BGAD sources with permits from
the Kentucky DAPC during 1998 were about 4.9 tons/yr of volatile organic compounds (VOCs);
1.9 tons/yr of particulate matter (PM,,); 1.1 tong/yr of sulfur dioxide (SO,); 1.0 ton/yr of NO,;
0.2 ton/yr of carbon monoxide (CO); and 0.0018 ton/yr of lead (Pb). Estimates of actual air
pollutant emissionsin 1998 from Madison County and BGAD arelisted in Table 4.13. The
significance of BGAD emissions is expressed as a percentage of the total Madison County
emissions. As the table indicates, BGAD emissions account for very small fractions of the
emissions released from Madison County (i.e., about 1.2%, 0.9%, 0.8%, 0.3%, 0.1%, and 0.1%,
respectively, of the total Madison County emissions for VOCs, Pb, PM,,, SO,, NO,, and CO).

4.7.2 Criteria Pollutant Emissions
4.7.2.1 Emissions from construction

Emissions of criteria pollutants (such as SO,, NO,, CO, PM,,, and PM,, ) and VOCs
during the construction period would include fugitive dust emissions from earth-moving
activities and exhaust emissions from equipment and commuter and delivery vehicles. Exhaust
emissions are expected to be relatively small when compared with fugitive dust emissions from
earth-moving activities (Kimmell et al. 2001). Accordingly, only the potential impacts on
ambient air quality from fugitive emissions of PM,, and PM, ¢ from earth-moving activities were
analyzed. Emission factors and other assumptions used in estimating emission rates of PM,, and
PM, . are described in Appendix J.

4.7.2.2 Emissions from operations

Although BGAD currently emits less than 100 tons/yr of any regulated air pollutant and
would not be required to obtain a permit as a major source, BGAD holds an operating permit
issued by the Commonwealth of Kentucky for certain older air sources. In addition, BGAD has
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Table 4.12. Potential emissions of air pollutantsfrom existing
BGAD stationary sourcesin 1999
Emissions (tons/yr)®

Stationary source category SO, NO, 6(0) VOCs PM, Pb
Boilers/ovens 32.36 23.37 5.80 0.45 1.22  0.0005
Solid waste disposal 1.04 1.82 4.16 125 053 ~
Surface coating - - - 80.18 140 0.0013
Metal cleaning - - - - 0.06

Fuel storage and handling - - - 5.89 - -
Woodworking - - - - 195 -~
Miscellaneous 472 12.00 8.44 - 315 ~

Total 38.13 37.20 18.39 87.74 8.30 0.0018

@A hyphen means that there was no emission, the emission was negligible, or the emission was not

estimated.

bStationary sources potential to emit isusually based on 24-hour, 7 days/week operations and a worst-
case assumption that pollution control equipment is not functioning (Elliott 2000).

Source: Adapted from ACWA DEIS 2001, Table 7.5-1.

Table 4.13. Emissions of air pollutantsfrom Madison County,
Kentucky, and BGAD sourcesin 1998

Emissions (tons/yr)

Air pollutant Madison County BGAD?
S0, 3515 1.1(0.3)
NO, 686.1 1.0 (0.1)
co 205.2 0.2 (0.2)
VOC 420.8 4.9 (1.2)
PM 227.0 1.9(0.8)
Pb 0.2 0.0018 (0.9)

®Numbersin parentheses are BGAD emissions as a percent of Madison County

emissions.

Source: Adapted from ACWA DEIS 2001, Table 7.5-2.
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registered certain minor air emission sources with the Commonwealth of Kentucky. Emission
factors and other assumptions that were used to estimate emission rates of criteria pollutants and
V OCs during operations are described in Appendix J. Maximum short-term and annual total
emission rates, along with stack parameters (heights, inside diameters, gas exit temperatures, gas
exit velocities) used in the dispersion modeling are listed in Table 4.14 for Incineration,

Table 4.15 for Neut/SCWO, Table 4.16 for Neut/GPCR/TW-SCWO, and Table 4.17 for Elchem
Ox.

Table4.14. Emission rates of criteria pollutants and volatile organic compounds
and stack parametersassociated with normal operations of the
baseline incineration technology at BGAD

Stack parameters and peak
emission rates Steam boilers Furnaces

Stack parameters”

Height 50 ft 140 ft
Inside diameter 1.3ft 5ft
Gas exit temperature 350°F 215 °F
Gas exit velocity 47 ft/s 30 ft/s

Emission rates

SO, 0.11 ton/yr (0.03 Ib/h) 91.4 ton/yr (20.9 Ib/h)
NO, (NO + NO,) 22.2 ton/yr (5.1 1b/h) 249.2 ton/yr (56.9 Ib/h)
(6(0) 5.0 ton/yr (1.1 Ib/h) 38.2 ton/yr (8.7 1b/h)
PM, 0.9 ton/yr (0.2 Ib/h) 23.8 ton/yr (5.4 1b/h)
PM, . 0.9 ton/yr (0.2 Ib/h) 23.8 ton/yr (5.4 1b/h)
VOCs 0.18 ton/yr (0.04 Ib/h) —

#For the modeling analysis, because the exact location of the stacks has not yet been
decided, all proposed stacks were modeled as being co-located.
Py »5 emissions were conservatively assumed to be 100% of PM,, emissions.

The Compliance Assurance Monitoring (CAM) rule is applicable only at a major source
that would be required to obtain a Part 70 or Part 71 permit (40 CFR 70 or 40 CFR 71). Based on
annual emissions presented in Table 4.12, BGAD is not currently amajor source. Therefore, the
CAM rule would only be applicable if one of the chemical disposal technologies produced
enough additional emissions to cause BGAD to become a major source (i.e., in which BGAD
facility-wide potential emissions would exceed 100 tons per year for any of the criteria
pollutants). Based on estimated emissions (Tables 4.14 through 4.17), only the incineration
technology would cause BGAD to be classified as a major source which, in turn, would require
compliance with the CAM rule. In addition to a source having a Part 70 or Part 71 permit, the
following items must be applicable to a source for the CAM rule to be invoked:

(D) The unit is subject to an emission limitation or standard for the applicable
regulated air pollutant (or a surrogate thereof), other than an emission limitation or
standard that is exempt under 40 CFR 64.2 paragraph (b)(1);
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Table 4.15. Emission rates of criteria air pollutants and volatile organic compounds and
stack parameters associated with normal operations of the neutralization/SCWO
technology at BGAD

Stack parameters and

2
No, (NO + NO,)
co

3.64 ton/yr (2.12 Ib/h)
2.18 ton/yr (1.3 Ib/h)

14.5 ton/yr (48.4 1b/h)
3.12 ton/yr (10.4 Ib/h)

estimated peak emission Emergency diesel
rates Steam boilers generators SCWO stack?
Stack parameters®
Height 70 ft 47 ft 80 ft
Inside diameter 0.8 ft 0.67 ft 25ft
Gas exit temperature 325NF 925NF 7INF
Gas exit velocity 60 ft/s 323 ft/s 40.74 ft/s
Emission rates”
SO 0.02 ton/yr (0.01 Ib/h) 0.95 ton/yr (32.0 Ib/h) —

PM,, 0.20 ton/yr (0.12 Ib/h) 1.02 ton/yr (3.4 Ib/h) —
PM, . 0.20 ton/yr (0.12 Ib/h) 1.02 ton/yr (3.4 Ib/h) —
HC 0.14 ton/yr (0.09 Ib/h) 1.18 ton/yr (4.0 Ib/h) —

For the modeling analysis, emissions from the three boilers were assumed to come from one stack
location. Similarly, emissions from the two emergency generators were assumed to come from one stack location.

PEgtimated peak emission rates are for the simultaneous operations of three steam boilers and two
emergency generators at full load.

°PM, 5 emissions were conservatively assumed to be 100% of PM,, emissions for natural-gas-fired
boilers and diesel generators (EPA 2000a).

“The only criteria pollutant emissions estimated for the SCWO stack are N,O
and H,. The hourly and annual emission rates for these are 139 Ib/h and 146.1 tons/yr for N,O and 33 Ib/h and
37.4 tonglyr for H,.

Source: ACWA TRD 2001, Tables 5.20 and 5.21.

2 The unit uses a control device to achieve compliance with any such emission
limitation or standard; and

(©)) The unit has potential pre-control device emissions of the applicable regulated
air pollutant that are greater than or equal to 100% of the amount, in tons per
year, required for a source to be classified as a major source.

If the CAM ruleis determined to apply at BGAD, then a monitoring and recordkeeping plan
would need to be prepared in accordance with 40 CFR 64.2 through 64.9. This plan would be
prepared and submitted as part of the Part 70 or Part 71 permit application for the chemical
weapons destruction facility at BGAD.

Incineration. Potentially significant sources of air pollutantsinclude 8 stacks at the
proposed facility. The most significant source would be the common stack serving the liquid
incinerator, the deactivation furnace, and the metal parts furnace. In addition, there would be
4 stacks for boilers that produce process heat and building heat, and one stack each for the
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Table 4.16. Emission rates of criteria air pollutants and volatile organic compounds and
stack parametersassociated with normal operations of the
neutralization/lGPCR/TW-SCWO technology at BGAD

Stack parameters and

estimated peak Emergency diesel Process gas burner
emission rates Steam boilers generators
Stack parameters”
Height 70 ft 47 ft 80 ft
Inside diameter 1.1ft 0.67 ft 0.42 ft
Gas exit 325NF 925NF 7INF
temperature 60 ft/s 323 ft/s 62 ft/s
Gas exit velocity
Emission rates”
SO, 0.03 ton/yr (0.02 Ib/h) 0.95 ton/yr (3.2 Ib/h) 0.007 ton/yr (0.004 Ib/h)
No, (NO +NO,)  6.65 ton/yr (4.0 Ib/h) 14.5 ton/yr (48.4 1b/h) 0.18 ton/yr (0.11 Ib/h)
CO
PM,, 3.99 ton/yr (2.4 1b/h) 3.12 ton/yr (10.4 Ib/h) 0.29 ton/yr (0.17 Ib/h)
PM, 0.36 ton/yr (0.2 Ib/h) 1.02 ton/yr (3.4 Ib/h) 0.05 ton/yr (0.03 Ib/h)
HC 0.36 ton/yr (0.2 Ib/h) 1.02 ton/yr (3.4 Ib/h) 0.05 ton/yr (0.03 Ib/h)

0.26 ton/yr (0.2 Ib/h)

1.18 ton/yr (4.0 1b/h)

0.08 ton/yr (0.05 Ib/h)

For the modeling analysis, emissions from the three boilers were assumed to come from one stack
location. Similarly, emissions from the two emergency generators were assumed to come from one stack location.

PEgtimated peak emission rates are for the simultaneous operations of three steam boilers and two
emergency generators at full load.

°PM, 5 emissions were conservatively assumed to be 100% of PM,, emissions for natural-gas-fired
boilers and diesel generators (EPA 2000a).

Source: ACWA TRD 2001, Tables5.78 and 5.79.

laboratory, the munition demilitarization building ventilation system, and the brine reduction
area pollution abatement system (BRA PAS). In general, the BRA PAS outlet is considered a
small source.

Neutralization/SCWO. In a Neut/SCWO facility, air pollutants would be emitted from
four types of stacks: (1) three stacks for the natural-gas-burning boilers (two operating, one on
standby) used to generate process steam and building heat, (2) two stacks for the diesel-powered
generators used to provide emergency electricity, (3) afilter farm stack for building circulating
exhaust air and non-SCWO air effluents (e.g., rotary hydrolyzer, MPT), and (4) a stack for
exhaust from the SCWO process. The principal sources of criteria pollutant and VOC emissions
would be the boilers and emergency generators, while the primary sources of hazardous air
pollutant (HAP) emissions would be the filter farm stack and SCWO stack (HAPs are discussed
in Section 4.8).
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Table4.17. Emission rates of criteria air pollutants and volatile or ganic compounds and
stack parametersassociated with normal operations of the electrochemical oxidation
technology at BGAD

Stack parameters and estimated

peak emission rates Steam boilers Emergency diesel generators
Stack parameters®
Height 70 ft 47 ft
Inside diameter 0.8 ft 0.67 ft
Gas exit temperature 325NF 925NF
Gas exit velocity 60 ft/s 323 ft/s
Emission rates”
SO, 0.02 ton/yr (<0.01 Ib/h) 0.95 tonfyr (3.2 Ib/h)
No, (NO + NO,) 3.64 tonlyr (2.2 Ib/h) 14.5 ton/yr (48.4 Ib/h)
6(0) 2.18 ton/yr (1.3 Ib/h) 3.12 ton/yr (10.4 1b/h)
PM,, 0.20 ton/yr (0.1 Ib/h) 1.02 ton/yr (3.4 1b/h)
PM, ° 0.20 ton/yr (0.1 Ib/h) 1.02 ton/yr (3.4 1b/h)
HC 0.14 ton/yr (0.1 Ib/h) 1.18 ton/yr (4.0 Ib/h)

For the modeling analysis, emissions from the three boilers were assumed to come from one stack
location. Similarly, emissions from the two emergency generators were assumed to come from one stack location.

PEgtimated peak emission rates are for the simultaneous operations of three steam boilers and two
emergency generators at full load.

°PM, 5 emissions were conservatively assumed to be 100% of PM,, emissions for natural-gas-fired
boilers and diesel generators (EPA 2000a).

Source: ACWA TRD 2001, Tables5.110 and 5.111.

Neutralization/GPCR/TW-SCWO. In a Neut/GPCR/TW-SCWO facility, air pollutants
would be emitted from four different kinds of stacks, similar to those of the Neut/SCWO facility.
The only difference isthat a process gas burner stack would replace a SCWO stack. This stack
would be used to discharge treated supplementary process fuel gas produced from the GPCR
process (which consists of a central reactor for destroying organic waste streams). This stack
would emit criteria pollutants, VOCs, and various HAPs. Its criteria pollutant and VOC
emissions would amount to much less than those from boilers or diesel generators. In lieu of
using a process gas burner stack, the fuel gas could be used as fuel by the facility boilers.

Electrochemical Oxidation. In an Elchem Ox facility, air pollutants would be emitted
from three different kinds of stacks. The major difference from a Neut/SCWO facility isthe
absence of a SCWO stack. Thus, the assumption isthat all air effluents from all treatment
processes would be emitted into the atmosphere viathe filter farm stack.

Other Sour ces. Other sources of air pollution during operations would include vehicul ar
traffic (i.e., cars, pickup trucks, and buses transporting personnel to and from the facility). Trucks
and forklifts would be used to deliver suppliesto the facility. Emissions from these vehicles are
not expected to add appreciably to pollutant concentrations in the area. Parking lots and access
roads to the facility would be paved with asphalt concrete to minimize fugitive dust emissions.
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Other potential emissions would include VOCs from the aboveground and underground fuel
storage tanks. However, these emissions would be negligible because diesel fuel has alow
volatility and because facility operations would consume alow level of fuel and thus require
infrequent refilling.

Global Climate Change. A major worldwide environmental issue is the possibility of
major changesin the global climate (e.g., global warming) as a consequence of increasing
atmospheric concentrations of “greenhouse” gases (Mitchell 1989). The atmosphere allows a
large percentage of incoming solar radiation to pass through to the earth’ s surface, whereit is
converted to heat energy (infrared radiation) that does not pass back through the atmosphere as
easily asthe solar radiation passesin. The result is that heat energy is“trapped”’ near the earth’s
surface. This phenomenon is commonly called the greenhouse effect because of an analogy with
the glassin a greenhouse. However, the use of the term greenhouse effect to describe these
radiative processes is somewhat of a misnomer because the main effect of the glassin a
greenhouse isto act as aphysical barrier that keeps the warm air inside.

Greenhouse gases include water vapor, CO,, methane, nitrous oxide, O,, and several
chlorofluorocarbons. The greenhouse gases constitute a small percentage of the earth’s
atmosphere; however, their collective effect is to keep the temperature of the earth’s surface
about 60°F warmer, on average, than it would be if there were no atmosphere. Water vapor, a
natural component of the atmosphere, isthe most abundant greenhouse gas. The second-most
abundant greenhouse gasis CO,, which has increased about 30% in concentration over the last
century. Fossil fuel burning is generally considered the primary contributor to increasing
concentrations of CO, (DOE 1989). The increasing CO, concentrations may have contributed to
acorresponding increase in globally averaged temperature in the lower atmosphere (IPCC 1992).

Because CO, is stable in the atmosphere and essentially uniformly mixed throughout the
troposphere and stratosphere, the climatic impact does not depend on the geographic location of
sources. Therefore, an increase in CO, emissions at a specific source is effective in altering CO,
concentrations only to the extent that it contributes to the global total of fossil fuel burning that
increases global CO, concentrations.

For proposed emissions at BGAD, based on applying the emission factor for the
combustion of natural gas (http://cdiac.esd.ornl.gov/pns/fag.html) to the expected use of natural
gas (Table 3.1), the incineration technology would increase global CO, emissions by about
33,550 tons per year. Thisincrease is about 0.0006% and 0.0001% of annual U.S. and global
CO, emissions of 5,802,385,000 tons per year and 26,410,000,000 tons per year, respectively,
from fossil fuel combustion (Marland et al. 2000). This incremental amount from the incineration
technology is small in comparison with U.S. and global totals of CO, and would not contribute
any significant impacts to global warming. CO, emissions associated with the other technologies
would be less because they would use less natural gas (Table 3.1); consequently, these
technol ogies also would not contribute any significant impacts to global warming.

4.7.3 Impacts of Construction
Potential impacts of air pollutant emissions during facility construction were evaluated

by estimating maximum ground-level concentration increments of criteria air pollutants resulting
from construction, adding these estimates to background concentrations, and comparing the
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results with applicable ambient air quality standards. Asindicated in Table 4.10, the Kentucky
SAAQSfor criteriaair pollutants are identical to the NAAQS (401 KAR 53:010).

The air quality model, model input data (meteorological data, source and receptor
locations, elevation data), and other assumptions used in estimating potential construction
impacts on ambient air quality at the BGAD boundaries and surrounding areas are described in
Appendix J.

The modeling results for both PM,, and PM, ¢ concentration increments that would result
from construction-related fugitive emissions are summarized in Table 4.18. At the installation
boundaries, for both PM,, and PM,, ., the maximum 24-hour and annual average concentration
increments above background would occur about 1.2 mi north and 1.3 mi north-northeast of the
proposed facility, respectively. At these locations, for PM ,,, the maximum 24-hour and annual
average concentration increments above background would be about 36% and 1.2% of the
NAAQS, respectively. For PM, ., the maximum 24-hour and annual average concentration
increments above background would be about 42% and 2% of the NAAQS, respectively.

Table 4.18. Maximum predicted off-site concentration increments and total
concentrations of PM,, and PM, . during construction at BGAD

Concentration (ug/mq)

Averaging Maximum Percent of
Pollutant time increment®®  Background® Tota® NAAQS  NAAQS®
PM,, 24 hours 54 70 124 150 83 (36)

Annud 0.6 29 29 50 58 (1.2)
PM, 24 hours 27 35 62 65 95 (42)

Annua 0.3 17 17 15 116 (2.0)

#The maximum concentration increments were estimated by using the Industrial Source complex
ISCST3 model (EPA 1995).

P\ odeled maximum 24-hour and annual average concentrations occur at receptors about 1.9 km
(1.2 mi) and 2.2 km (1.3 mi) to the north and north-northeast of the proposed facility, respectively.

“See Table 7.5.3.

“Total equals maximum modeled concentration plus background concentration.

®The values are total concentration as a percent of NAAQS. The values in parentheses are maximum
concentration increments as a percent of NAAQS.

Source: ACWA DEIS 2001, Table 7.5-9.

To obtain the overall concentrations for comparison with applicable NAAQS, the
maximum PM,, and PM, ¢ concentration increments (Table 4.18) were added to background
values (from Table 4.10). For PM,,, the estimated maximum 24-hour and annual average
concentrations would be about 83% and 58% of the NAAQS, respectively. For PM,;, the
estimated maximum 24-hour and annual average concentrations would be about 95% and 116%
of the NAAQS, respectively. The annual average PM, 5 background concentration of 17.1 pg/m®
around the BGAD areais already above the standard of 15 pg/m?. Accordingly, construction
activities should be conducted so as to minimize further impacts on ambient air quality.

In summary, the estimated maximum 24-hour and annual average concentration
increments of PM,, and PM, ¢ that would result from construction-related fugitive emissions
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would be relatively small fractions of the applicable NAAQS. The total (maximum increments
plus background) estimated maximum 24-hour and annual average concentrations of PM ;, and
24-hour average concentrations of PM,, . would be below the applicable NAAQS. However, the
total estimated annual average concentrations of PM, . would be above the applicable NAAQS,
primarily because of high background concentration levels.

4.7.4 Impacts of Operations

Potential impacts of air pollutant emissions during facility operation were evaluated by
estimating maximum ground-level concentration increments of criteriaair pollutants resulting
from operations, adding these estimates to background concentrations, and comparing the results
with applicable ambient air quality standards. Asindicated in Table 4.10, the Kentucky SAAQS
for criteriaair pollutants are identical to the NAAQS (401 KAR 53:010).

The air quality model, model input data (meteorological data, source and receptor
locations, elevation data), and other assumptions used in estimating potential operational impacts
on ambient air quality at the BGAD boundaries and surrounding areas are described in
Appendix J.

Inthe air quality analysis for the operational period, air quality impacts were modeled for
each of the four technologies. The results are presented in tabular format for each case. The
modeling results for concentration increments of SO,, NO,, CO, PM,,, and PM,, . dueto
emissions from the proposed facility operations are summarized in Tables 4.19-4.22,
respectively, for the Incineration, Neut/SCWO, Neut/ GPCR/TW-SCWO, and Elchem Ox
systems. The receptor |ocations where maximum concentration increments would occur are al'so
listed in these tables.

The estimated maximum concentration increments due to operation of the proposed
facility would contribute less than 4% of applicable NAAQS for all pollutants
(Tables 4.19-4.22). It is expected that potential impacts from proposed facility operations on the
air quality of nearby communities would be negligible. Irrespective of the technology used,
maximum concentration increments would occur mostly in the west-to-north quadrant from the
proposed facility.

Thetotal concentrations of criteria pollutants obtained by adding the predicted maximum
concentration increments to background values (from Table 4.10) are compared with applicable
NAAQS (Tables 4.19-4.22). The maximum estimated concentrations of all criteria pollutants
except PM, ¢, for which the background level is already over the standard, would be less than
70% of the NAAQS.

To evaluate air quality impacts from BGAD operations with respect to PSD
requirements, estimated maximum increments in ground-level concentrations that would result
from the operation of the proposed facility were compared with allowable PSD increments above
the baseline. Applicable PSD increments are summarized in Table 4.10.

The maximum 3-hour, 24-hour, and annual SO, concentration increments predicted to
result from the proposed facility operations (Tables 4.19-4.22) would be less than 10% of the
applicable PSD increments (Table 4.10). The maximum predicted increments in annual average
NO, concentrations due to the proposed facility operations would also be less than 10% of the
applicable PSD increments. The increases in 24-hour and annual PM ,, concentrations predicted
to result from the proposed operations would also be less than 10% of the applicable PSD
increments.
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Table 4.19. Maximum predicted off-site concentration increments and total concentr ations of
criteria pollutants during normal operations of the Baseline I ncineration Technology at

BGAD
Concentration (ug/m?) Receptor |ocation®

Averaging Maximum Percent of Distance
Pollutant Time increment®  Background®  Tota® NAAQS  NAAQS!  [km(mi)]  Direction
SO? 3 hours 43 172 215 1,300 17(33)  21(L3) N

24 hours 9.0 81 ) 365 25(25)  19(12)  WNW

Annual 0.50 21 2 80 27(063)  2.2(14) NNW
NO, Annual 18 32 34 100 34(1.8)  19(12) NNW
co 1 hour 39 9,800 9,839 40000 25(0.10)  2.1(L3) N

8 hours 15 6,700 6715 10000 67(0.15)  19(L2) N
PM,, 24 hours 25 70 73 150 48(17)  19(12)  WNW

Annual 0.14 29 29 50 58(028) 22(14)  NNW
PM, 24 hours 25 35 38 65 58(38)  19(12)  WNW

Annual 0.14 17 17 15 114(0.93) 2.2 (14) NNW
Pb Quarterly 0.0003 0.04 0.04 15 27(002) 19(L2) N

&M aximum concentration increments were estimated by using the ISCST3 model (EPA 1995).

PSee Table 4.7.3.

“Total equals maximum concentration increment plus background concentration.

%The values are total concentration as percent of NAAQS. The values in parentheses are maximum
concentration increments as percent of NAAQS.

°Receptor locations (distance and directions) of maximum concentrations are from the approximate center of
the incineration facility.

fConservatively based on maximum monthly average estimated by using the ISCST3 model.

Concentration increments at the nearest PSD Class | area (Mammoth Cave National Park),
which islocated about 100 mi west-southwest of BGAD, would be less than 1% of the applicable
PSD increments. For the Class | analysis, the ISCST3 model was used to predict concentration
increments at a receptor located 30 mi (50 km) away from the proposed facility in the direction of
Mammoth Cave National Park. A distance of 50 km was used because it is the maximum distance at
which the ISCST3 model would be appropriate to estimate concentrations. Because predicted
concentration increments at the receptor are less than 1% of the corresponding PSD Class |
increments, actual concentration increments at Mammoth Cave National Park, which is about
100 mi away, would aso be less than 1% of the increments.

Concentration increments for lead were modeled for the incineration technology alone
because the other technol ogies would have negligible lead emissions. The estimated maximum
concentration increment due to operation of the proposed facility would contribute about 0.02% of
the applicable NAAQS (Table 4.20). The total concentration of lead obtained by adding the
predicted maximum concentration increment to the background value (from Table 4.10) would be
less than 3% of the NAAQS (Table 4.20). Emissions of other heavy metals are all expected to be
negligible for al alternatives (see Appendix I).
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Table 4.20. Maximum predicted off-site concentration increments and total concentrations
of criteria pollutants during normal operations of the
Neutralization/SCWO Technology at BGAD

Concentration (ug/n) Receptor |ocation®

Averaging Maximum Percent of Distance
Pollutant Time increment®  Background®  Tota® NAAQS  NAAQS!  [km(mi)]  Direction
s0o? 3 hours 6.7 172 179 1,300  14(052)  4.6(28) sw

24 hours 17 81 83 365 23(047)  1.9(12) W

Annual 0.007 21 21 80 26(0.009) 2.2 (1.4) NW
NO, Annua 0.14 %) 32 100 32(0.14)  22(14) NW
co 1 hour 45 9,800 9900 40,000  25(0.11)  4.0(2.5) W

8 hours 14 6,700 6700 10,000  67(0.14)  21(1.3) N
PM,, 24 hours 1.9 70 72 150 48 (1.3) 1.9 (1.2) W

Annual 0.009 29 29 50 57(0.018) 2.2 (1.4) NW
PM,. 24 hours 19 35 36 65 56(29)  1.9(12) W

Annual 0.009 17 17 15 114 (0.06) 2.2 (1.4) NW

&M aximum concentration increments were estimated by using the ISCST3 model (EPA 1995).

PSee Table 7.5.3.

“Total equals maximum concentration increment plus background concentration.

%The values are total concentration as percent of NAAQS. The values in parentheses are maximum
concentration increments as percent of NAAQS.

°Receptor locations (distance and directions) of maximum concentrations are from the approximate center
of the Neut/SCWO facility.

Source: ACWA DEIS 2001, Table 7.5-10.

Concentration increments for the remaining criteria pollutant, ozone, were not modeled.
Contributions to the production of ozone, a secondary pollutant formed from complex
photochemical reactions involving ozone precursors (including NO, and VOCs), cannot be
accurately quantified. Asdiscussed in Section 4.7.1, Madison County, including BGAD, is currently
in attainment for ozone (40 CFR 81.318). The amounts of ozone precursor emissions that would
result from the proposed facility’ s operations would be small, accounting for about 2.6% and 0.3%
of the actual emissions of NO, and VOCs, respectively, from Madison County in 1998. Asa
consequence, the cumul ative impacts of potential releases from BGAD facility operations on
regional ozone concentrations would not be of any concern.

With regard to additional standards adopted by Kentucky, the maximum annual off-post
concentration of hydrogen fluoride is estimated to be less than 0.02 pg/m?® (Table 1.1), whichis
much less than 1% of Kentucky’s annual primary standard of 400 pg/m?® (Table 4.11). Similarly, the
maximum 24-hour off-post concentration of hydrogen fluoride would be much less than 1% of
Kentucky’ s 24-hour primary standard of 800 pug/m? (Table 4.11). The use of conversion factors
given for EPA’s SCREEN3 model yields an estimate of 0.25 pug/m?® for a maximum 1-hour average
of hydrogen fluoride. Because estimates of the maximum off-post concentrations corresponding to
Kentucky's secondary standards for averaging times between 12 hours and 1 month would
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Table 4.21. Maximum predicted off-site concentration increments and total concentrations
of criteria pollutants during normal operations of the Neutralization/GPCR/TW-SCWO
Technology at BGAD

Concentration (ug/me) Receptor location®
Averaging Maximum Percent of Distance
Pollutant Time increment®  Background®  Tota® NAAQS  NAAQS!  [km(mi)]  Direction
SO? 3 hours 6.7 172 179 1,300 14 (0.52) 4.6(2.8) Sw
24 hours 17 81 83 365 23(0.47) 19(1.2) w
Annual 0.007 21 21 80 26 (0.009) 22(1.4) NW
NO, Annual 0.16 32 32 100 32(0.16) 22(1.4) NW
CO 1 hour 49 9,800 9,900 40,000 25(0.12) 4.1(25) WSW
8 hours 15 6,700 6,700 10,000 67 (0.15) 2.1(1.3) N
PM o 24 hours 2.0 70 72 150 48 (1.3) 19(1.2) w
Annual 0.011 29 29 50 57 (0.032) 22(1.4) NW
PM,5 24 hours 2.0 35 37 65 56 (3.1) 19(1.2) w
Annual 0.011 17 17 15 114 (0.07) 22(1.4) NW

&M aximum concentration increments were estimated by using the ISCST3 model (EPA 1995).

®See Table 7.5.3.

“Total equals maximum concentration increment plus background concentration.

The values are total concentration as percent of NAAQS. The values in parentheses are maximum
concentration increments as percent of NAAQS.

°Receptor |ocations (distance and directions) of maximum concentrations are from the approximate center
of the Neut/GPCR/TW-SCWO facility.

Source: ACWA DEIS 2001, Table 7.5-12.

range between the annual estimate of 0.02 ug/m? and the 1-hour estimate of 0.25 pg/m?, the
estimates would be less than the corresponding Kentucky secondary standards, which range between
0.82 and 3.68 pg/m?* (Table 4.11). Similarly, total fluorides are not expected to exceed K entucky
standards, which are set nearly two orders of magnitude greater than Kentucky’ s primary hydrogen
fluoride standards. Because of the composition of the fuel and agent and the high temperatures
experienced during combustion, negligible emissions of hydrogen sulfide are expected and no
detectable odors are expected.

4.7.5 Impacts of Process Fluctuations

To assess the impacts that could result from possible process fluctuations in operations, it
was assumed that levels of organic compound emissions would be 10 times higher than the
estimated annual average for 5% of the time and that levels of inorganic compound emissions would
be 10 times higher than the estimated annual average for 20% of the time. These assumptions were
based on EPA guidance (EPA 1994, as cited in National Research Council 19974).
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Table 4.22. Maximum predicted off-site concentration increments and total concentrations
of criteria pollutants during normal operations of the Electrochemical Oxidation Technology

at BGAD
Concentration (ug/m?’) Receptor |ocation®

Averaging Maximum Percent of Distance
Pollutant Time increment®  Background®  Tota® NAAQS  NAAQS!  [km(mi)]  Direction
SO? 3 hours 6.7 172 179 1,300  14(052)  4.6(2.8) Sw

24 hours 17 81 83 365 23(047)  19(L2) W

Annual 0.007 21 21 80 26 (0.009) 2.2 (1.4) NW
NO, Annual 0.14 32 32 100 32(014) 22(14) NW
CcO 1 hour 45 9,800 9,900 40,000 25(0.11) 4.0(2.5) w

8 hours 14 6,700 6,700 10,000 67 (0.14) 21(13) N
PM,, 24 hours 19 70 72 150 48(13)  19(12) W

Annual 0.009 29 29 50 57(0.018) 2.2 (1.4) NW
PM, 24 hours 19 35 36 65 56(2.9)  19(1.2) W

Annual 0.009 17 17 15 114(0.06) 2.2 (1.4) NW

&M aximum concentration increments were estimated by using the ISCST3 model (EPA 1995).

®See Table 7.5.3.

“Total equals maximum concentration increment plus background concentration.

The values are total concentration as percent of NAAQS. The values in parentheses are maximum
concentration increments as percent of NAAQS.

°Receptor |ocations (distance and directions) of maximum concentrations are from the approximate center
of the Elchem Ox facility.

Source: ACWA DEIS 2001, Table 7.5-13.

Over long periods, such conditions would be assumed to increase organic emissionsto
145% of their normal values and metal emissions to 280% of their normal values (National
Research Council 1997a). VOCs contribute to the formation of ozone, a criteria pollutant;
multiplying VOC emissions from the proposed facility by 1.45 would result in less than 2 tons per
year, or less than 0.5% of the 1998 VOC emissions in Madison County (Kentucky Division of Air
Quality 1999a). Therefore, the potential increase in 0zone concentration that could result from VOC
emissions from proposed facility operations under process upsets or fluctuating conditions would be
amost the same as that under normal operating conditions. Lead (Pb) is the only metal among
criteria pollutants. Emissions of lead from the proposed facility are currently too small to quantify;
therefore, increasing these emissions by 280% of their normal value would probably not cause any
appreciable increase in atmospheric lead concentrations. Therefore, when process upsets or
fluctuating operations are considered, the potential impacts of criteria pollutants involved would
still be expected to be insignificant.
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4.7.6 Impacts of No Action

The principal sources of air pollutant emissions associated with stockpile maintenance are
the exhaust and road dust generated by vehicles. These emissions contribute to the background air
quality at the installation. Emissions of air pollutants from these sources are minor both in absolute
terms and in comparison with emissions from other natural and anthropogenic sources of emissions
on and off BGAD. Therefore, impacts on air quality that would occur as aresult of the continued
storage of the stockpile are expected to be minimal.

4.7.7 Cumulative Impacts

During construction, PM,, and PM, . from fugitive emissions would be the pollutants of
principal concern. Emissions of pollutants from worker and delivery vehicles, construction
equipment, fuel storage, and refueling operations would be small. Off-post concentrations from
these sources would not exceed NAAQS levels (Sect. 4.7.2). Construction of the facility alone
would produce, at most, an emission level that would be 42% of any particulate NAAQS level.
When current on-post and off-post sources are taken into account (the background levels), total
PM ,, concentrations would be less than 83% of the NAAQS levels. The total 24-hour PM, .
concentration would be 95% of the NAAQS level, and the total annual PM, ¢ concentration of 17.4
png/m?® would exceed the NAAQS level. However, even without the proposed facility or any other
reasonably foreseeable on-post or off-post actions, annual levels of PM, . are already 114% of the
NAAQS level of 15 pg/m?®. (Annua background concentrations of PM,,  throughout Kentucky tend
to be higher than the NAAQS level.) Construction of the proposed facility would contribute another
0.3 pg/m? (Table 4.19).

Construction of the Site Security Control Center and vehicle storage facility area
simultaneously with the proposed facility would increase off-post particulate concentrations. Other
reasonably foreseeable future on-post actions include the operation of a molten salt operation
facility and an explosive detonation chamber for the destruction of conventional munitions. The
molten salt operation facility islocated about 2 mi south of proposed Areas A and B. The detonation
chamber islocated about 4 mi south of proposed Areas A and B. Both are far enough away to
preclude significant interactions. Local road construction, including the widening of Duncannon
Lane and widening of Interstate 75, would be too far away to cause significant particulate
concentrations in the areas receiving the greatest impacts from the proposed facility.

For all technologies, the largest incremental air quality impact from operating the facility by
itself would be about 3% of the applicable NAAQS levelsfor al pollutants. Except for the annual
PM, . level, the maximum estimated concentrations of all criteria pollutants, including the effects of
current on-post and off-post sources (background), would be less than 67% of the NAAQS levels
(see Tables 4.19-4.22 for the four technologies). Even without the proposed facility or any other
reasonably foreseeable on-post or off-post action, annual levels of PM, . are already 114% of the
NAAQS level of 15 pg/m?. Operating the proposed facility would add, at most, 0.11 pg/m?®. For the
reasons noted above, other reasonably foreseeable on-post and off-post actions would not cause
significant criteria pollutant concentrations in areas receiving the greatest impacts from the
proposed facility. As areplacement for open detonation, the detonation chamber is expected to
reduce particulate emissions from detonation activities (U.S. Army 1998b).
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4.8 AIR QUALITY-RELEASE OF HAZARDOUS AND TOXIC
SUBSTANCES

4.8.1 Existing Emissions and Air Quality

The reportable emissions from BGAD for 1999 under the TRI regulations resulted from
open burning and open detonation. A total of approximately 1,200 Ib of materials were subjected to
open burning, and atotal of about 36,000 Ib of materials were subjected to bel owground open
detonation (Allen 2000). Because the open burning and open detonation processes destroy most of
the material, the actual quantities released to the air are much lower than those reported. The largest
contributor to open burning rel eases was dinitrotoluene; about 800 |b were burned. The largest
contributor to open detonation releases was zinc (about 19,000 Ib); releases of zinc do not haveto
be reported under the TRI.

A summary of the materials and quantities released is given in Table 4.23. Not all of the
materials released as given in Table 4.23 had to be reported under the TRI; several were recorded
for other purposes and are included here for completeness. No TRI threshold values were exceeded.

Other minor sources of emissions at BGAD include boilers; gasoline, fuel oil, and diesel
storage; surface coating work; abrasive blasting of metal parts; operation of small furnaces; and
miscellaneous industrial processes. In addition, atotal of about 1 ton of HAPs (as defined in
Title 11, Section 112 of the Clean Air Act [CAA]) were emitted from these sourcesin 1999
(Kentucky Division of Air Quality 2000). The largest emission of a non-hazardous air pollutant
(HAP) substance in 1999 was about 4 tons of 2-ethoxyethanol acetate, associated with surface
coating operations.

4.8.2 Hazardous and Toxic Air Pollutant Emissions

A summary of the estimated emissions of toxic air pollutants that would result from
operation of the proposed facility at BGAD isgiven in Kimmell et al. (2001). Estimated emissions
(including those from diesel generators and boilers) from an Incineration, Neut/SCWO,
Neut/GPCR/TW-SCWO, and Elchem Ox facility are provided in Appendix |. For the facility stacks
(SCWO vent, product gas burner vent, and catalytic oxidation unit [CatOx]/filter farm stack vent),
emission estimates were based on demonstration test data and installation-specific munitions
inventories compiled by Mitretek Systems, Inc. (2001a—d). Estimates of emissions from diesel
generators and boilers were based on standard algorithms that used fuel consumption estimates as
input (Kimmell et al. 2001). For many substances (e.g., acetaldehyde, formal dehyde), the estimated
emissions from boilers and diesel generators would exceed the after-treatment emissions from
facility processes by many orders of magnitude Appendix I.

The estimates of air emissions from operating the facility were based on the assumption that
organic substances from the filter farm stacks and the SCWO vent would be filtered from stack
emissions by a series of carbon filters, each having aremoval efficiency of 95%. For particulate
matter (e.g., dioxins and furans on PM and metals), it was assumed that two high-efficiency
particulate air (HEPA) filters, each with aremoval efficiency of 99.97%, would be used for
treatment. For the Neut/ GPCR/TW-SCWO facility, it was assumed that emissions from the product
gas burner vent would not be further treated after release from the facility’ s scrubber system.
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Table 4.23. Emissionsfrom BGAD in 1999

Quantity (Ib)®

Substance Open Open

Burning Detonation
Aluminum 8,334
Antimony compounds 2*
Barium compounds 17*
Benzene
Beryllium <0.1
Cadmium 345
Chromium 0.2 345
Chromium (1) compounds 17*
Cobalt 40
Copper 0.1 5,265 (441*)
Dibutylphthal ate 278* 30*
Dinitrotoluene 805* 75*
Diphenylamine 81* 4*
Ethylene 3
Lead 154
Lead compounds (inorganic) 18* 26*
Manganese <0.1 949 (103*)
Nickel <0.1 72
Nitroglycerin 789 (294*)
Phosphorous 51
Silver 53
Sodium o-phenylphenate <0.1
Thiourea 0.2
Toluene <0.1
Vanadium 10
Vinyl acetate <0.1
Zinc <0.1 19,268
Zinc compounds 131
Total 1,183 35,981

#Value given islarger value from either the TRI chemicals summary report or
the MIDAS database for calendar year 1999 (Allen 2000). No TRI threshold values were
exceeded. Items marked with an astrick were reported under TRI; the other values were
from MIDAS reporting. Items in parentheses were TRI-reported vaues, for comparison
with larger MIDAS-reported values. A blank space means that this substance was not

emitted in 1999.

Source: ACWA DEIS 2001, Table 7.6-1.
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4.8.3 Impacts of Construction

During construction, low-level emissions of potentially toxic air pollutants would result
from the use of construction chemicals such as paints, thinners, and aerosols. These emissions
would be expected to be minor and were not quantitatively estimated for this EIS. The main
emissions from construction-related heavy equipment and from the commuter vehicles used by
construction workers would consist of criteria pollutants (Kimmell et al. 2001) and HAPs. HAPs
emissions were not quantified for this assessment because of insufficient data (e.g., whether the
engine type is two-stroke, four-stroke, or diesel) (EPA 2000c). Although not quantified for this
assessment, the emission levels would be expected to be less than reportable quantities and similar
across the technology systems evaluated.

4.8.4 Impacts of Operation

Estimates of emissions of toxic air pollutants that would result from the operation of the
proposed facility are provided in Appendix |. Many of the toxic air pollutants that would be emitted
from the facility stacks are HAPs as defined in Title 11, Section 112 of the Clean Air Act (CAA).
With regard to the applicability of recently promulgated National Emissions Standards for
Hazardous Air Pollutants (NESHAPs), the District of Columbia Circuit Court of Appeals vacated
the final Standards for Hazardous Air Pollutants from Hazardous Waste Combustors, which are
promulgated in September 1999. In February 2002, EPA responded to the court’ s decision with an
Interim Standards Rule and a Final Amendments Rule, which apply to several categories of
hazardous waste combustion facilities including incinerators, cement kilns, and lightweight
aggregate kilns. Accordingly, the rules apply only to the baseline incineration technology alternative
at BGAD. Because the permit for BGAD incinerator operations would incorporate the NESHAP
standards as permit conditions, the facility would comply with the applicable NESHAP
requirements through permit compliance.

PCBs have been identified as a constituent in the firing tubes of M55 rockets. Trial burns at
JACADS and DCD have demonstrated that the baseline incineration technology achieves or exceeds
the 99.9999% destruction and removal efficiency for PCBs as required by TSCA regulations (see
Appendix C) and that PCB emissions were significantly lower than those found at other EPA-
permitted incinerators. PCBs were not tested as part of the ACWA demonstration project, since
doing so would have triggered regulatory requirements under TSCA that would have added
considerably to the cost and difficulty of the demonstration. Demonstration tests were conducted by
using wood spiked with pentachlorophenol (PCP, a chlorinated substance similar to PCBs). Results
showed degradation of the PCP in the test systems, indicating that PCBs would also likely be
destroyed. During destruction of M55 rockets, appropriate TSCA regulations on monitoring PCBs
and limiting them in effluents would be followed and a permit with treatment standards would be
obtained prior to rocket pilot testing. For the purposes of this assessment, it was assumed that the
technology systems evaluated would achieve a PCB destruction efficiency of 99.9999%. For filtered
stacks, further removal by carbon filtration was al so assumed.

In order to assess health risks associated with toxic air pollutant emissions, the locations of
maximum on-post and off-post concentrations of the emitted compounds listed in Appendix | were
identified through air modeling. The ISCST3 model was used (EPA 1995), asit was used for
assessing criteriaair pollutant emissionsin Section 4.7. Details on the modeling conducted are
presented in Appendix J.
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The main emissions from commuter vehicles and delivery trucks are criteria pollutants
(Kimmell et al. 2001); toxic air pollutant emissions have not been quantified for these vehicles.

4.8.5 Impacts of Process Fluctuations

To account for possible process fluctuations in operations that could occur, it was assumed
that levels of organic compounds would be 10 times higher than the estimated annual average for
5% of the time and that levels of inorganic compounds would be 10 times higher than the estimated
annual average for 20% of the time. These assumptions were based on EPA guidance (National
Research Council 1997a) and were used to generate ambient air concentrations for exposure
estimates as identified in Appendix J.

During fluctuating process operations, it is possible that agent could be released from the
filter farm stack, which is the ventilation stack for the Munitions Demilitarization Building (MDB)
process area. Regardless of the technology selected for implementation at BGAD, the filter farm
stack would be equipped with multiple carbon filter banks and with agent monitoring devices
between banks. These devices would ensure that, in the unlikely event that some agent were not
destroyed during facility operation and subsequent treatment, it would be detected and the causes
mitigated immediately.

For the purpose of estimating the maximum potential emissions of chemical agent, only the
MDB process area was assumed to be a potential source. The filter systems would be designed to
remove agent from the ventilation air stream to alevel below the detectable level (Kimmell et al.
2001). Therefore, if any agent were detected in the exhaust stream, alarms would sound, the cause
would be identified and mitigated, and emissions of agent (if any) would be short-term at low levels.
Since no estimates of potential chemical agent emission levels were made on the basis of
demonstration test results, it was conservatively assumed for this assessment that an agent could
hypothetically be emitted continuously from the stack at the detection limit level for that agent.
However, this situation would be extremely unlikely because it would require that all filters within
the filter bank failed and no corrective action would be taken. Modeling dispersion from the source
at these levels resulted in the maximum hypothetical on-post and off-post agent concentrations
presented in Table 4.24. All these values are less than 3% of the allowable concentrations for
general public exposure established by the Centers for Disease Control (CDC 1988). In practice, the
facility stacks would have continuous agent monitoring devices that would sound if any agent were
detected in the stacks. The reasons for the presence of the agent would thus be identified, and the
agent would be eliminated.

4.8.6 Impacts of No Action

Activities associated with continued storage at BGAD would include inspecting,
monitoring, and conducting an annual inventory of all munitions; overpacking any leaking
munitions discovered during inspections; and transporting overpacked |eakers to a separate storage
igloo. All chemical munition storage igloos would continue to be routinely inspected and monitored
in accordance with strict U.S. Army regulations. All of the igloos containing the overpacked |eakers
would continue to be inspected and monitored in accordance with applicable Army and
Commonwealth of Kentucky RCRA requirements. Upon discovery of aleaker, afilter would be
installed and the entry door would be sealed. The amount of agent that might spill from



4-49

Existing Conditions and Environmental Impacts

'9-9'2 9|01 ‘SIFA VMOV B82.n0s

9|ed||dde 10U = ¥N,

W/Brl €00°0 - XA pUe g9 ‘sw/Brl T°0 = plesnw
SMO|[0}Seake (886T) DAD Aq parrw s se ‘saunsodxe affeone paybem-ow N JNoy-z/ 10} S1w|ainsodxe uoirndod jeseusb ay 1q
'suoiressdo Buirenion |} Jo} JUNCIJe SUOI.AUSOUCO pefew s,

600 920 T00 700 0T x9°¢ »0T x9C 0T xG€ 0T xG¢E XO weyo[3
600 920 T00 700 0T x9¢C »O0T X 9°C ,0Tx8€ 0T x8E€  OMOIS-MLAHIIONSN
800 €20 T00 €00 0T x€°¢ »0T X €C , 0T x8¢C 0T %8¢ OMOS/BN
0T 6¢ 800 20 0T x6C 0T X6C 0T x¥C L,O0TxP¢ uolelsuulsulpseq
XA/AD  preisniy XNA/EID presnin XNED presnin XANEO presnin ABojouyos |
RIS RIS (sw/Bri) uoirenueoUOD (sw/Bri) uoirenueoUOD
-U0 11wi| Jo Wedked -1J0 1IW1| JO 1usdJed a1Is-Uo afeone 9115-1J0 afieone
[enuue wnwixe A [enuue wnwixe A

.aVO4d lesuolresdo Bulinp jusbe Jo suoiye 1]uUsOU0D 311S-1J0 pue 81IS-U0 palew1se sbe eAe [enuue Wwnwixe N 2 9|qe L



4-50 Existing Conditions and Environmental Impacts

aleaking munition would likely be small, and any vapor that might form as aresult of the spill
would likely be contained within the igloo. These statements are especially true for mustard agent
and VX, which have very low volatilities (900 and 10 mg/m? at 77°F, respectively). Liquid that
could leak from a munition would tend to spill slowly over the munition(s) and onto theigloo floor.
A VX or mustard liquid spill would evaporate very slowly because of the still air conditionsinside
the igloo and the low volatility of the agent. In addition, with igloo temperatures typically below
15.6°C (60°F), amustard leak (liquid spill on igloo floor) would be much less likely considering the
relatively high melting point, 58°F, of mustard. Because of GB’s greater volatility (21,000 mg/m?), a
liquid spill would more readily evaporate. However, because of the till air conditionsinside igloos
and the small spill areas that typically occur, spilled liquid and vapors coming from a GB munition
leak would remain contained inside the igloo long enough for inspection crews to detect and
remediate them. If the munition leak were from an M55 rocket, the shipping and handling containers
for these munitions would contain any GB or VX liquid that might leak from the rocket. During
Chemical Stockpile Emergency Preparedness Program (CSEPP) exercises, maximum credible
events (MCEs) involving the spill of agent onto the igloo floor have been simulated with the D2PC
model. These exercises have shown that the hazard zone from such an event would be contained
within the Chemical Limited Areafor BGAD.

4.8.7 Cumulative Impacts

Emissions of toxic and hazardous air pollutants and agent are of interest primarily because
of their potentia impacts on human health and biological resources. Sections 4.9, 4.15, 4.16 and
4.17 discuss potential cumulative impacts in these areas.

4.9. HUMAN HEALTH AND SAFETY ROUTINE OPERATIONS
4.9.1 Existing Conditions

Currently the BGAD' s operations involve monitoring stored munitions. There are few
sources of atmospheric emissions except those related to heating, transportation and disposal of
energetic material. Criteria pollutants and a discussion of the open burning and open detonation are
discussed in Section 4.8.1.

Contamination of surface water, groundwater, and soil has been detected at BGAD. This
contamination isaresult of historical activities associated with the storage, handling, use, and
disposal of hazardous chemicals. Chemical agent contamination of environmental media has not
been detected. Environmental cleanup is being addressed in other environmental compliance
documents and is beyond the scope of this EIS. Several solid waste management units (SWMUS)
have been identified at BGAD. These are being evaluated and remediated in accordance with RCRA
regulations. SWMUs or past contamination have not been identified at either of the sites being
considered for a proposed incineration or neutralization facility or at the proposed locations for
support facilities.

The chemical agent storage areaitself has been designated a regulated unit, as well as being
classified as an area requiring environmental evaluation due to the suspected presence of agent and
degradation products. The proposed sites for the destruction facilities are outside the existing
storage areas and are free from known environmental problems.
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On-Post Workersand Residents. Employment at BGAD stands at approximately
400 civilians (Erwin 2000). In addition, approximately 50 employees work at the BGCA (Baber
2000). Five military personnel also work at this location site for the depot or tenant organizations.
Since base realignment in the 1990s, a number of commercial and industrial tenants have occupied
land and buildings formerly used by the military. Commercia and industrial activities employ
approximately 300 civilian tenants (Erwin 2000). The types of workers employed at BGAD include
environmental protection specialists, fire and emergency services specialists, munitions specialists,
facility management and maintenance workers, and administrative and office workers. The hazards
associated with these jobs vary; workers receive training to address their specific job hazards.

Although occupational hazards exist for all types of work (rates for various industry
classifications are published in various documents; see National Safety Council (1999) for an
example), hazards can be minimized when workers adhere to safety standards and use protective
equipment as necessary. On-post workers and residents at BGAD could be exposed to chemicals
released to air, water, or soil. As discussed in Section 4.8.1, the only releases at BGAD reportable
under TRI regulations are from open burning and open detonation. These activities take place in an
areain the south central portion of the installation, more than a mile from the administrative area
where most workers and residents at BGAD are located (Fig. 4.5). The annual quantities of
materials subject to open burning and open detonation are not very large; no TRI threshold values
were exceeded for 1999. Therefore, although health risks from ongoing operations at the BGAD
have not been quantitatively estimated, the above information suggests that risks for BGAD workers
and residents from air emissions would be minimal.

Other potential effects to people include air quality and solid waste. A discussion on air
quality issuesisfound in Sect 4.8.3. Nonhazardous solid waste is sent to off-post landfills, and
hazardous solid waste is stored in approved facilities (see Section 4.6.1), so that any contamination
of water or soil at BGAD from routine operations should be minor and not result in increased health
risk to workers or on-post residents.

Off-Post Public. A discussion of air quality issuesis presented in Section 4.8.1. No
increased health risks to the off-post public are associated with normal BGAD operations.
Procedures are in place to minimize risks associated with occupational accidents, on-site and no off-
site impacts are expected.

4.9.2 Impacts of Construction
4.9.2.1 Impacts of baseline incineration alternative

On-post Workersand Residents. No on-post human health impacts are expected from
construction activities or from exposure to possibly contaminated soils during earth moving
operations. It is anticipated that some exposures to solvents, caustics and other chemicals would
occur during construction, but no unusual materials are anticipated to be used. Therefore,
construction would not affect air quality to the extent of causing human health impacts. No
deleterious effects to the on-post workers and residents' health are expected from construction
activities.
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The potential for human health impacts due to construction of the incineration facility
would be limited to occupational hazards. Routine and well-known safety hazards would be present
during the operation of heavy construction vehicles and machinery. The occupational health impacts
from construction would be minor during routine activities because standard procedures,
construction practices, and protective clothing and equipment would be used by workersto
minimize exposure to unhealthy levels of noise and airborne emissions.

The expected number of construction worker fatalities and injuries were cal culated on the
basis of datafrom the Bureau of Labor Statistics as reported by the National Safety Council (1999)
and estimates of total worker hours required for construction activities. Annual construction fatality
and injury rates were used. The incidence rates are as follows:

* edtimated fatalities during construction are 13.9 per 100,000 workers per yr;
e egtimated injuries during construction are 4.4 per 100 full-time workers per yr;

Fatality and injury numbers were calcul ated using the appropriate incidence rate, the number of
years for construction, and the number of full-time equivalent employees. The estimated fatalities
and injuries are shown in Table 4.25. The available fatality and injury statistics by industry are not
refined enough to warrant analysis of workers as separate classes. It was assumed that any activity
would result in some estimated risk of fatality and injury.

Table 4.25. Estimated construction worker fatalitiesand injuries

Alternative Worker Fatalities Worker Injuries
Incineration None (<1) 86
Neutralization SCWO None (<1) 57
Neut/GPCR/TW-SCWO None (<1) 53
Electrochemical Oxidation None (<1) 53

Off-post population. Since no adverse health effects would be expected for on-post non-
construction workers and residents, no adverse health impacts for the off-post population would be
expected.

4.9.2.2 Impacts of neutralization and electrochemical oxidation
alternatives

On-post Workers and Residents. The potential for human health impacts due to
construction of the various alternative facilities would be limited to occupational hazards. Routine
and well-known safety hazards would be present during the operation of heavy construction vehicles
and machinery. The occupational health impacts from construction would be minor during routine
activities because standard procedures, construction practices, and protective clothing and
equipment would be used by workers to minimize exposure to unhealthy levels of noise and
airborne emissions. No human health effects to the non-construction on-post workers and residents
are expected from construction activities from any of the neutralization alternative facilities or the
electrochemical oxidation facility.

Neutralization/Electrochemical Oxidation Occupational Construction Worker Fatality
and Injury Rates. The potential for human health impacts due to construction of the various
aternative facilities would be limited to occupational hazards. Occupational fatalities and injuries
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are limited when construction workers follow safety standards, best work practices and use personal
protective equipment. Occupational fatality and injury numbers are presented in Table 4.25.

Construction of the Neut/SCWO, Neut/GPCR/TW-SCWO, or Elchem Ox facility is estimated
to require approximately 1,300, 1,200, or 1,200 FTE-yr, respectively. The estimated time required
varies from about 29 to 34 months. Annual fatality and injury risks were calculated as the product of
the appropriate incidence rate (given above), and the number of FTE employees. No distinctions
were made among categories of workers (e.g., supervisors, laborers), because the available fatality
and injury statistics by industry are not refined enough to warrant analysis of worker ratesin
separate categories. The estimated number of fatalities for all the ACWA technologies assessed is
less than 1; the estimated annual number of injuries for construction of a Neut/SCWO facility is 57,
aNeut/GPCR/TW-SCWO facility is 53, and an Elchem Ox facility is 53.

Off-post population. Since there are no adverse health effects expected for on-post workers
and residents, no adverse health impacts for the off-post population are expected. While thereisa
potential for adverse occupational health impacts for construction workers, it would be limited to
construction workers on-post and would not impact the off-post population.

4.9.3 Impacts of Operations
4.9.3.1 Occupational impacts

The expected number of systemization and operations worker fatalities and injuries were
calculated on the basis of data from the Bureau of Labor Statistics as reported by the National
Safety Council (1999) and on estimates of total worker hours required for systemization and
operations activities. Annual manufacturing fatality and injury rates were used. The specific rates
used are:

» estimated fatalities during systemization and operations are 3.2 per 100,000 workers per yr;
e estimated injuries during systemization and operations are 4.8 per 100 full-time workers per
year.

Fatality and injury numbers were calculated using the appropriate incidence rate (given
above), the number of years for systemization and operations, and the number of full-time-
equivalent employees. The estimated fatalities and injuries rates are shown in Table 4.26. The
available fatality and injury statistics by industry are not refined enough to warrant analysis of
workers as separate classes. It was assumed that any activity would result in some estimated risk of
fatality and injury.

4.9.3.2 Discussion of principle hazardous chemicals

Destruction of agents result in the production of other materials, many of which may also be
hazardous. In addition, it is hever possible to destroy exactly 100% of any material. For these
reasons, this section will contain discussions about the agents and some of the most hazardous
products that may result from the destruction process.
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Table 4.26. Estimated systemization and operationsworker fatalitiesand injuries over
thetotal period of operations

Alternative Worker Fatalities Worker Injuries

Systemization

Incineration None (<1) 35

Neutralization SCWO None (<1) 15

Neut/GPCR/TW-SCWO None (<1) 15

Electrochemical Oxidation None (<1) 15
Operations

Incineration None (<1) 104

Neutralization SCWO None (<1) 54

Neut/GPCR/TW-SCWO None (<1) 45

Electrochemical Oxidation None (<1) 45

Chemical agents. The nerve and mustard agents to be destroyed at BGAD are hazardousto
humans. The type and extent of hazard are determined by the physical characteristics of the agent,
the quantity and mode of release, the duration of exposure, and the prevailing meteorol ogical
conditions. Table 4.27 summarizes agent characteristics and toxicity; a much more detailed
description of agents and their antidotes is provided in FPEIS (U.S. Army 1988). Additional
references can be found online at http://chppm-www.apgea.arm.mil.hrarcp/caw/.

The safety standards or control limits outlined in Table 4.28 identify regulations currently in
place in addition to new limits proposed by the U.S. Army and the Centers for Disease Control
(CDC). Both the U.S. Army and the CDC have undertaken areanaysis of available datato
determine if changes should be made to the airborne exposure limits (occupational and general
population) for chemical warfare agents. Both organizations have reviewed and recal culated those
limits using current risk assessment methods recommended by the U.S. Environmental Protection
agency and other organizations, and incorporated all available information including some data
previoudly classified by allied nations. One of the major reasons that some exposure guidelines are
reduced is that the current risk assessments have included minor occular effects, and these are very
sensitive to chemical warfare agents. Some changes are recommended as seen in Table 4.28 but,
according the CDC: "There is no indication that the current exposure limits, asimplemented by the
U.S. Army Program Manager for Chemical Demilitarization, have been less than fully protective of
human health. This may be due to rigorous exposure prevention effortsin recent years as well asthe
conservative implementation of the existing limits." [Fed. Regist. 67, pages 894-901, January 8,
2002, Centersfor Disease Control and Prevention, "Airborne Exposure Limits for Chemical
Warfare Agents GA (Tabun), GB (Sarin), and VX"].

All information gathered so far indicates that exposure to nerve agents GB and VX at
concentrations much greater than those present in the above table does not cause mutations or
cancer, fetal damage, or reproductive problems [U.S. Army 1988a, Val. 3, Appendix B; Fed. Regist.
66, (Pt 85) pages 21940-21964, May 2, 2001, (Environmental Protection Agency, "National
Advisory Committee for Acute Exposure Guideline Levels (AEGL ) for Hazardous Substances,
Proposed AEGL Values']. Delayed neuropathy is of concern only for GB concentrations at many
times the lethal dose; such elevated exposures would not occur during incident-free operation.
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No available evidence suggests that |atent human health effects would result from exposure to
control-limit concentrations of nerve agents [Fed. Regist. 67, pages 894-901, January 8, 2002,
(Centersfor Disease Control and Prevention, "Airborne Exposure Limits for Chemical Warfare
Agents GA (Tabun), GB (Sarin), and VX"].

The latent health effect of major concern for exposure to mustard agent is respiratory
carcinogenesis. This concern is based on retrospective studies of World War | veterans and World
War Il poison-gas factory workers from Japan, Germany, and Great Britain (U.S. Army 1988;
USEPA 1991; IOM 1993; Yamakido et al. 1996, as referenced in U.S. Army 2000). At the present
time, neither Congress nor regulatory agencies have enunciated comprehensive cancer risk goalsin
terms of a single point that delineates acceptable from unacceptabl e risk. The general range of
acceptable risk for known or suspected carcinogens is an excess upper bound lifetime cancer risk to
an individual of between 10* and 10°. In decisions concerning hazardous waste sites where the
affected geographic areais small and where population risks are also small, past regulatory
decisions indicate that 10 was used as ade minimisrisk level for those sites (Traviset a, 1987); a
de minimis risk being an acceptable level that is below regulatory concern.

In its reevaluation of sulfur mustard exposure limits, the Army (U.S. Army 2000), reviewed
the overall extant data and identified 8 different estimates of "unit risk" for cancer upon chronic
exposure to sulfur mustard. Using the geometric mean of these "unit risk" estimates (0.0041 per
ig/m*) adjusted for the conservative EPA default assumptions regarding lifetime exposure for the
general residential exposure scenario, and the Army's proposed airborne exposure limit for the
Genera Population (Table 4.28), the estimated upper bound individual excess cancer risk is 3.4 x
10°. Thisrisk level is considered within the range generally identified by regulatory agencies as
"acceptable risk" and provides evidence for a safe basis for the proposed airborne exposure limits.
Actual risks must be calculated using site specific information in site specific risk assessments.

Guidelines have been established by the EPA for acceptable exposure levels for operation of
a RCRA hazardous waste combustion facility and the proposed facility life. The guidance states,
“To ensure protection of human health from emissions of toxic constituents, the total incremental
risk from the high-end individual exposure to carcinogenic constituents should not exceed 10°. For
systemic toxicants, the hazard quotient (e.g., the ratio of the total daily oral intake to the reference
dose) for the constituent or, when appropriate, the mixture should be less than 0.25" (EPA 1994).

The EPA guidance explains, “The selection of these target levels (as opposed to, for example,
an incremental cancer risk level of 10* and a hazard quotient of 1.0) was done in part to account for
exposure to background levels of contamination (including indirect exposures from other
combustion units) which should be considered as part of the risk estimation and decision-making
process to set emission levels at a combustion unit” (EPA 1994).

Dioxinsand furans. Theterms “dioxin” and “furan” refer to classes of organic compounds.
The polychlorinated varieties of these compounds have caused the most concern in regard to their
toxicity. Dioxins and furans are common contaminants in a number of widely used commercial
products; some scientists claim that dioxins and furans are trace products of almost all type of
combustion that include chlorine and, therefore, are ubiquitous in the environment (U.S. Army
1997). The pathways for human exposure to dioxins and furans would primarily involve inhalation
of contaminated particles or ingestion of contaminated food. An evaluation of the state of
knowledge regarding dioxin and dioxin-like substancesis presented in Appendix E and is
summarized below.
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The EPA completed a draft reassessment document of dioxin exposure and health
assessment in 1994 and submitted it for review. The EPA Science Advisory Board (SAB)
conducted acritical review of the document in 1995 (SAB 1995). After the 1995 SAB review,
the EPA worked with stakeholders to revise the document. This processis nearing completion
(EPA 2001b). EPA uses 2,3,7,8-tetrachl orodibenzo-p-dioxin (TCDD) as the basis for analysis
and applies Toxic Equivalency Factors (TEF) to address the broad range of dioxin-like
compounds having common biological mechanism properties and related responses. Collectively,
many of these compounds are referred to as polychlorinated dibenzo-p-dioxins (PCDDs) or
simply dioxins.

The EPA's exposure document concluded that the principal pathway by which people are
exposed to dioxin-like compounds is through the diet, with the consumption of animal products
contributing over 90% of the average daily intake. It is hypothesized that the principal
mechanism by which dioxin-like compounds enter the terrestrial food chain is via atmospheric
transport and deposition (SAB 1995, EPA 2001b). Estimates of dioxin exposures at BGAD, can
be inferred from data accumul ated at the operating agent disposal facilities at Johnston Atoll and
at Tooele, Utah.

4.9.3.3 Impacts of incineration

Facility Workers. There is some potential for workers to experience exposure to agent or
to some byproduct of the neutralization process. Experience at incinerators would suggest a very
small likelihood of exposures approaching prescribed exposure limits. Identifying inhalation
exposures and risks for workers would depend in large part on detailed facility designs that are
not yet available. However, the workplace environment would be monitored to ensure that
airborne chemical concentrations were below applicable occupational exposure limits. Health
risks from occupational exposure through all pathways would be minimized because operations
would be enclosed to the maximum extent possible and because protective equipment would be
used if remote handling of munitions was not possible during processing.

On-Post Workersand Residents and Off-Post Population. Lack of design
completeness hinders a site-specific health risk analysis for any of the aternatives proposed for
the BGAD. Operating experience has been obtained, however, for two chemical destruction
incinerators which have processed the same materials that are present at BGAD. This experience
and the data accumul ated during testing of those facilities provided the basis for the devel opment
of site-specific health risk analyses for four different sites for both adults and children. The most
recent and applicable of these analyses was at the Anniston, Alabama site (U.S. Army 2001). The
baseline health risk analysis for Anniston, which included subsistence farming at the most
exposed location, resulted in lifetime cancer risks of less than the EPA target of 1 x 10°. Lifetime
risks were actually less than 10°. The EPA target can be interpreted that if 100,000 persons were
exposed at the maximum locations, between zero and one person might contract afatal cancer.

For non-cancer endpoaints, the baseline scenario produced results that were higher than the
target criterion. In this case no removal of mercury was credited to the pollution abatement
system carbon filtration system. Each of two alternative scenarios (modification of operational
time or application of theoretical removal efficiency for mercury) produced results at or below
target criteria.
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The proposed incineration facility would be materially the same as the two operating
facilities from which the emission datais derived, but would have improvements to the pollution
abatement equipment. The proposed BGAD incinerator would be even more similar to the
Anniston facility, including the same munitions and agents, but substantially fewer total
munitions are present at BGAD. Thus, similar risk and hazard estimates would be anticipated in
aBGAD site-specific health risk assessment which will be performed during RCRA license
application process. A more detailed presentation of findings from the health risk assessment at
Anniston, Alabama and a discussion of some destruction by-productsis found in Appendix E.

In addition to the above line of evidence, the proposed agent incinerator would be required
to operate under the ruling of the EPA’ s Resource Conservation and Recovery Act permitting
process for hazardous waste incinerators (FR 64 No. 189, Sept. 30, 1999). These new standards
were derived after an exhaustive analysis of existing hazardous waste incinerators (in the U.S.)
for their emissions and the demographic characteristics of population as a function of location
and land use. These sets of information were aggregated and a series of hypothetical analyses
performed to identify continuous emission limits for mercury, dioxing/furans, particulate matter,
semivolatile metals, low volatile metals, hydrochloric acid/chlorine gas, hydrocarbons and
destruction and removal efficiency for each specific organic hazardous constituent that would be
protective of the most sensitive population groups. These limits are set to insure that lifetime
chronic risks for cancer are below the EPA target of 1 x 10°, and that non cancer hazard indices
are within acceptable levels for the protection of the health of the most sensitive population
groups.

A site-specific assessment of human health risksis a strongly recommended part of the
Resource Conservation and Recovery Act (RCRA) permitting process for hazardous waste
incinerators (FR 64 No. 189, Sept. 30, 1999). The Army will prepare a site specific quantitative
health risk assessment for the selected technology prior to the onset of construction. This
assessment will include subsistence farmers, subsistence fishermen, children, and adults at the
sites of highest potential exposure and will include all pathways for exposure.

4.9.3.4 Impacts of neutralization and electrochemical oxidation
alternatives

The results from the Army experience including design, construction and operations of
one or more pilot test facilities are presented in this section. Test results for the neutralization
options include information from only portions of the facilities and processes that would be
required at BGAD. Demonstration testing was not conducted for each system component (e.g.,
for baseline reverse assembly). Furthermore, in some instances, demonstration configurations
differed significantly from the likely configuration of afull-scale unit, so certain demonstration
test data were not considered useful in predicting emissions for specific process components
(e.g., fluid abrasive cutting and fluid mining; projectile rotary hydrolyzer and dunnage
shredder/hydropul per system for Neut/SCWO [Mitretek 2001b]. Thisis unlike the results
discussed in the above section (Sect. 4.9.3.3) which are based on actual operating experience
with the types of munitions and agents to be destroyed at BGAD, and which use operational
regulatory limits for source termsin risk estimates.
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Facility Workers. There is some potential for workers to experience exposure to agent or
to some byproduct of the neutralization process. Experience at incinerators would suggest a very
small likelihood of this type of event. Identifying inhalation exposures and risks for workers
would depend in large part on detailed facility designs that are not yet available. However, the
workplace environment would be monitored to ensure that airborne chemical concentrations
were below applicable occupational exposure limits. Health risks from occupational exposure
through all pathways would be minimized because operations would be enclosed to the
maximum extent possible and because protective equipment would be used if remote handling of
munitions was not possible during processing.

On-post Workersand Residents and Off-post Population. Routine operations of the
facility and minor fluctuations might expose workers or the public to small quantities of
hazardous materials and the facility would be engineered to limit such exposures to the greatest
degree possible. Estimated maximum on-post and off-post concentrations of air pollutants from
the alternative ACWA technologies are discussed in Appendix C of the ACWA (2001) report.
These concentrations were converted to estimates of cancer risk and hazard index based on
toxicity relationships. All alternative technologies yielded cancer risk levels significantly below
the EPA level of concern (cancer lifetimerisk of 1 x 10°) for carcinogens and non carcinogens
(hazard index of 1).

While these risk estimates were significantly below levels of concern, large uncertainties
exist because of many factors associated with the lack of maturity of the technologies and the
lack of toxicity factors for a significant proportion of the identified byproducts for the different
technologies (ACWA 2001). It is most likely that the alternative technol ogies can be engineered
toyield low public health risk estimates to both workers and to members of the public, however,
it isnot possible at this time to use current measures of health risk to distinguish between the
aternative technol ogies themselves or between any one of them and incineration.

4.9.4 Impacts of No Action

Small, but well understood risks to workers are associated with maintenance of the
stockpile. Army procedures are designed to ensure the safety of the stockpile workers; therefore
no significant adverse impacts to human health are likely during continued storage under normal
conditions. The major issue with continued storage is the risk of some type of accident.
Accidents are discussed in Sect. 4.2.2.

4.9.5 Cumulative Impacts
There are no past, present or reasonably foreseeable on-post actions that would combine

with any of the five alternatives to cause cumulative adverse health impacts to either the on-post
workers and residents, or the off-post population.

4.10 NOISE

The Noise Control Act of 1972, along with its subsequent amendments (Quiet
Communities Act of 1978, United Sates Code, Title 42, Parts 4901-4918), del egates to the states
the authority to regulate environmental noise and directs government agencies to comply with
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local community noise statues and regulations. The Commonwealth of Kentucky and Madison
County, where BGAD islocated, have no quantitative noise-limit regulations.

Sound typically occurs over awide spectrum of frequencies. For many types of sound
measurement, these frequencies are weighted (some count more, some count |ess) to determine
the decibel level. The so-called A weighting was devel oped to approximate the way in which the
human ear responds to sound, and this weighting, expressed as dB(A), appliesto the values given
below. The EPA guideline recommends a day-night sound level of 55 dB(A) or less to protect the
public from activity interference and annoyance in typically quiet outdoor and residential areas
(EPA 1974). Maintaining relatively continuous noise below thislevel will also protect against
hearing loss, although less stringent requirements are typically set for that purpose.

Two different sound-level measures of day-night sound level (DNL or Ldn) are used by
the U.S. Army for noise impact assessments: A-weighted DNL (ADNL) and C-weighted DNL
(CDNL). ADNL isadescriptor used to evaluate the environmental noise impact on the general
population, and CDNL is a descriptor used to evaluate the risk of hearing damage produced by
impulsive noise. For the Army’ s regulatory purposes, these measures are both used to define
three land-use classifications. Table 4.29 presents these ADNL and CDNL noise-limit criteriafor
each of three zone classifications (Zones|, 11, and I11) and the corresponding percent of highly
annoyed population (U.S. Army 1997a).

Table4.29. Noise criteria for noise-sensitive land use classifications noise limit

Population
Noise Zone? ADNL (dBA) CDNL (dBC) Highly Annoyed(%)
Zonel <65 <62 <15
Zonell 65-75 62—70 15-39
Zone Il >75 >70 >39

dBC= A-a'veaDg If eg}g}ln S%vael:g Qégadggtgg gnd C-weighted day-night sound levels. dBA and

Source: ACWA DEIS 2001, Table 7.8-1 [using U.S. Army (19973)].

The EPA has recommended a maximum noise level of 70 dBA as DNL to protect against
permanent hearing loss and a maximum noise level of 55 dBA as DNL to protect against outdoor
activity interference and annoyance (EPA 1974). These levels are not regulatory goals, but are
“intentionally conservative to protect the most sensitive portion of the American population”
with “an additional margin of safety.” For protection against hearing lossin the general
population from nonimpul sive noise, the EPA guideline recommends an Leq of 70 dBA or less
over a40-year period.

DNL isthe time-weighted 24-hour average sound level with a 10 decibel (dB) penalty
added to the nighttime levels (2200 to 0700 hours). dBA is a unit of weighted sound-pressure
level, measured by the use of the metering characteristics and the A-weighting specified in ANSI
S1.4-1983 (the American National Standards Institute specification for sound level meters) and in
ANSI SI.4A-1985, the amendment to ANSI S1.4-1983 (Acoustical Society of America 1983,
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1985). Leq isthe equivalent steady sound level that, if continuous during a specific time period,
would contain the same total energy as the actual time-varying sound. For example, Leq (1-h) is
the 1-hour equivalent sound level.

Loudnessis related to the magnitude of the pressure fluctuations, or sound pressure level
(SPL), which is measured in units of Bels, after Alexander Graham Bell who did pioneering
research on sound propagation. Because the Bel is arather large quantity, it is conventional to
measure SPL in tenths of a Bel, or decibels (dB). The threshold of human hearing is, by
definition, zero dB; background levels at arecording studio are, ideally, around 5 dB;
conversational speech is around 60-65 dB at the location of the listener, and a jet takeoff can be
in the 120 dB range at a distance of about 100 ft from the runway. The threshold of pain, where
the brain receives a definite signal to reduce the SPL or run the risk of damage to the auditory
system, begins at around 130 dB for most individuals. Because SPL is reduced by about 6 dB for
each doubling of distance from a source, it isimportant to specify the distance from the source at
which a measurement of SPL is made. It is also important to specify an averaging method in
order to differentiate between relatively constant noise and occasional or impulsive noise. Noise
from construction activity is reasonably continuous over an 8-9 hour work day; therefore, the
measures of impact would apply to long-term (day-night) averages. The values used in this
assessment correspond to day-night sound pressure (loudness) levels (DNL).

4.10.1 Existing Environment

BGAD islocated just southeast of Richmond, Kentucky, in Madison County (Figure 2.1).
It is bordered by U.S. Highway (US) 421/25 to the west, US 52 to the north, State Route (SR)
374 to the east, and SR 499 to the south. The major off-post noise sources are US 421/25 and the
CSX freight railroad, which borders BGAD to the west. The primary noise- producing activity
within BGAD is open detonation at the munitions detonation area located in the southeastern part
of the depot, approximately 3.7 mi directly south of the alternative neutralization facility (Fig.
4.5). The open detonation generates loud (but sporadic) noise. The areawithin about 0.5 mi of
the center of the detonation ground areais classified as Zone I11. The area between
approximately 0.5 and 1.0 mi from the detonation site is classified as Zone Il. All other locations
within the depot boundary are classified as Zone I. Noise-sensitive land uses, such as housing,
schools, and medical facilities, are considered incompatible with noise environmentsin Zone I,
normally incompatiblein Zone I, and compatiblein Zone | (U.S. Army 1997a).

Ambient sound level measurementsin the BGAD site are not currently available. The
location of the proposed facility is in the northern section of the depot, in the Zone | area, about
2.5 mi from the nearest part of the Zone Il area (Fig. 4.6). Thislocation isin afairly quiet area
(comparable to awooded subdivision near asmall town) where noise levels are typically below
40 dBA (Chang et al. 2000). The residence nearest to the site islocated about 1.6 mi north of the
site and the 5.3 mi north of munition-detonation ground area. The nearest residential
communities are the towns of Reeds Crossing, Moberly, and Speedwell, at distances of
approximately 2, 2.5, and 4 mi, respectively, from the proposed sites for an incineration/
neutralization facility. The nearest school (Clark Moore Middle School) is more than 3 mi to
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Figure 4.6. Noise-sensitive zones and noise sour ces and receptorsin and around
BGAD. Source: ACWA DEIS 2001, Fig. 7.8-1.
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the west-northwest, and the nearest hospital (Pattie A. Clay Memorial Hospital) is located about
5 mi west-northwest of the proposed sites. The region has rolling terrain, scattered woods, and a
few small lakes both within BGAD and in the surrounding area.

4.10.2 Noise Sources

Standard commercial and industrial practices for moving earth and erecting concrete and
steel structures would be followed to construct an incineration or a neutralization pilot test
facility. Noise levels generated from these activities would be comparabl e to those from any
construction site of similar size. Facility operations would involve a variety of equipment that
would generate noise. Some equipment, such as fans and pumps for conveying and handling
treatment residues (e.g., pollution abatement systems), heating and air conditioning units,
electrical transformers, and in-plant public address systems, might be located outside the
buildings. However, most of the equipment used in pilot testing operations would be housed
inside buildings designed to prevent the release of chemical agents and contain potential
explosions. Thewalls, ceiling, and roofing materials used in these buildings would attenuate the
noise generated by the activitiesinside the buildings.

During both construction and operation, the commuter and delivery vehicle traffic in and
around the proposed facility would aso generate noise. However, the contribution of noise from
these intermittent sources would be minor in comparison to that from the continuous noise
sources during construction or operation. Asit was for the air quality modeling presented in
Section 4.7.4, proposed Area B, which islocated closer to the installation boundary and
neighboring communities, was selected as the receptor for analysis of potential noise impacts.
Regardless of the technology selected, it is assumed that noise levels from both construction and
operations would be similar. Detailed information on noise from construction and operational
activities associated with a pilot facility were not available at the time of this analysis.

4.10.3 Impacts of Construction

The noise impacts of construction would not be significantly different among any of the
evaluated alternatives. Construction and associated activities would result in the generation of
noise due to the operation of vehicles and heavy equipment. Such equipment typically generate
noise levelsin therange of 77 to 90 dB(A) at a distance of about 50 ft from the source (EPA
1978). Sound energy attenuates as it spreads over an ever-increasing area while moving away
from its source, leading to a decrease in sound pressure levels of 6 dB for each doubling of
distance from the source (EPA 1978).

Thus, construction activities for any of the evaluated alternatives would result in
maximum estimated noise levels of about 48 dBA at the BGAD boundary closest to alternative
site B, about 1.2 mi north of the facility. At residences located further away from the northern
site boundary, the noise level would be substantially lower than 48 dBA. This 48-dBA estimateis
likely to be an upper bound because it does not account for other types of attenuation, such as air
absorption and ground effects due to terrain and vegetation. This level is below the EPA
guidelines of 55 dBA for residential zones and isin the range found within atypical residential
community at night (Corbitt 1990). If other attenuation mechanisms were considered, noise
levels at the nearest residence would decrease to near or below background levels of about
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40 dBA. In particular, tall vegetation between the proposed facility and the site boundary would
contribute to additional attenuation. Thus, potential noise impacts from construction activities at
the pilot test facility location are expected to be minor to negligible at the nearest residence. The
resulting noise levels would be well within the EPA guidelines, which were established to
prevent activity interference, annoyance, and hearing impairment.

4.10.4 Impacts of Operation

The noise impacts related to operation of any of the evaluated alternatives would not be
significantly different. Operation of a chemical munition destruction facility would result in the
generation of noise. The only operating incineration facility of the kind proposed for BGAD,
with anon- workforce surrounding population, islocated at Deseret Chemical Depot near
Tooele, Utah; sound measurements at and near that facility indicated levels as high as 68 dB(A)
(see description of dB(A) in Sect. 4.10.1) at adistance of 245 ft from the pollution abatement
system (EG& G Defense Materials, Inc. 1997). However, measurements from other locations
indicated that much of that sound energy was absorbed by nearby buildings before propagating
much further. Absorption of sound energy by buildings and other structures within afacility
greatly reduces noise levels beyond the facility. Experience from the baseline incineration
facility near Tooele indicates that heating, ventilation, and air conditioning (HVAC) equipment
and generators that are located outdoors (i.e., not enclosed) can be a major noise source,
especidly if the pieces of equipment involved are arranged in a straight line and located near the
outside edge of the facility. Sound pressure levels as high as 57 dB(A) were measured as far as
820 ft from the Tooel e facility. Assuming the same noise level 820 ft from the proposed location
of an incineration or neutralization facility located at BGAD, the noise level at the nearest site
boundary would be less than 45 dB(A). Thisiswell below the 55 dB(A) level which, if not
exceeded, would prevent activity interference and annoyance (EPA 1978). Therefore, noise
levels from operation of a destruction facility would not be expected to impact any off-site
location. At the nearest residence, the maximum outdoor noise level expected would be |ess than
40 dB(A), which may or may not be audible, and would not be expected to have any impact in
terms of activity interference and annoyance, or on hearing ability.

In the event that increased throughput is required to meet treaty obligations, additional
noise would mostly be generated by vehicles transporting agent containers. The major fixed
noise sources would change very little, and since they are the dominant source of noise, little
change is expected due to increased throughput.

Nighttime noise. Because of the greater interest in quiet during the night, annoyance can
take place at lower levels during the night than during day-time. Much of the noise is expected to
arise from operation of outdoor equipment such as heating, ventilation, air conditioning, and
generators. The capacities of these will not increase during the night and may decrease. Given
that the noise level at the nearest boundary will be less than 40 dB(A), it isunlikely, except
during insect-free nights, that anyone could hear noise from the facility since nighttime
background noise is rarely below 35-40dB(A).
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4.10.5 Impacts of No Action

If no action is taken, sound levels would be expected to remain at their present low levels.
Near the northeastern part of the site boundary, noise levels have been typical of outdoor
environments far from any concentrated human activity, such as population centers or roads. In
such environments, sounds are typically dominated by insects, birds, and interaction of wind with
local vegetation. Typical SPLswould be expected to bein the 30 to 40 dB(A); these levels are
lower than those of atypical library [around 45 dB(A)].

The levels of noise generated by current stockpile maintenance activities are part of the
current background noise levels, which reflect the operations of the installation. These levels
would not be expected to change under the no action alternative; therefore, the conditions
described in Section 4.10.1 would continue to exist.

4.10.6 Cumulative Impacts

With Other On-post Actions. Typically, SPLs decrease at arate of about 6 dB
(regardless of frequency weighting) for each doubling of distance from the source. Therefore two
facilities would have to be in close proximity for their cumulative noise impactsto be
substantially greater than either of their individual impacts; however, thisis likely to be the case
if two agent-destruction facilities operate simultaneously near G Block. The SPLs from several
noise sources are not linearly additive; instead, SPL increases by 3 dB (regardless of frequency
weighting) for each doubling of sound energy. The physics of sound dictates that sounds are
dominated by the loudest source. If other on-post actions are sufficient to double the sound
energy, the corresponding increase of 3 dB(A) would have little effect on the noise perceived at
any off-site location.

With Other Off-post Actions. The distance between the proposed facility (or facilities)
and any appreciable off-post source is sufficient that the 6 dB reduction of SPL with distance
from any such source would reduce its SPL to alevel that would be small compared with that
from the proposed facility (or facilities). Therefore, the contribution of such sources to
cumul ative effects would not be appreciable. This reasoning also applies to locations near any
off-post noise source, which would be far from any of the incineration or neutralization facilities
being considered for BGAD.

4.11 AESTHETICS
4.11.1 Existing Environment

BGAD isamilitary/industrial facility that contains many storage igloos and a number of
buildings. Due to the large size of the Depot, its rolling terrain, and the placement of wooded and
pastured buffer areas, many of the manmade features are largely hidden from the view of off-site
residents and travelers using the roadways surrounding BGAD. The most visible structures are
the administrative buildings near the main entrance and the guard posts and gates at other
entrances (ACWA DEIS 2001). The structures that are visible are largely consistent,
aesthetically speaking, with the mixed-use nature of the surrounding area, which hosts industrial,
commercial, agricultural, and low-density residential uses.
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4.11.2 Visual Character of the Chemical Agent Destruction Facilities

From off-site, it is possible that several changes could be observed as aresult of
construction and operation of a chemical agent destruction facility. These would include a new
entrance gate, a parking areaimmediately inside the Depot’ s perimeter fence, and an open
corridor along a new access road in a currently-wooded areainside the BGAD property. Itisaso
possible that portions of the proposed facility could be visible from certain off-site locations. The
proposed facility would cover an area of approximately 25 acres and would consist of a
collection of industrial-type buildings. There would be eight stacks associated with the baseline
incineration technology, ranging in height from 40 ft to 140 ft. Only three of these stacks would
be 100 ft or greater in height, and the largest stack diameter would be 7.2 ft. The non-incineration
aternatives would have a similar number of stacks, only one of which would be greater than
100 feet in height. The number and parameters of stacks for each alternative are described in
Sect. 4.7.2.2.

4.11.3 Impacts of Construction

Changes observable during construction would include the addition of an entrance gate,
parking area, and open access corridor. It is possible that the facility could be glimpsed from off
site while being built, but it might be constructed in an area blocked from view by hills or trees.
The potential changes made on-site would not make the appearance of BGAD inconsistent with
the existing visual character of the Depot and surrounding area. Visibility in the project area
could be temporarily reduced as aresult of dust generated by construction activities and
increased traffic.

4.11.4 Impacts of Operation

During operations, the new entrance gate, parking area, and access corridor would
continue to be visible from off site. Depending on the precise location of the facility and the
extent of tree removal during construction, the facility could be visible from certain off-site
locations, although much of the facility would be hidden from sight. There could also be a small
steam plume visible beyond the Depot’ s perimeter. The industrial appearance of any visible
buildings, stacks, or plumes would be consistent with the existing visual character of the Depot
and surrounding area.

4.11.5 Impacts of No Action

There would be no change to the aesthetic character of BGAD and the surrounding area as
aresult of the no action alternative.

4.11.6 Cumulative Impacts

The proposed project is hot expected to contribute in any substantial manner to cumulative
impacts to the aesthetic character of the area.
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4.12 GEOLOGY AND SOILS
4.12.1 Existing Conditions

BGAD islocated in the Outer Blue Grass Subdivision of the Blue Grass Physiographic
Region. The topography of the Outer Blue Grass Subdivision is characterized by moderately
undulating to gently rolling hills that steepen near major streams. The topography of the BGAD
facility isgeneraly typical of the Outer Blue Grass physiography (URS 2000). The uppermost
units underlying BGAD consist of unconsolidated silts, clays, and loams that resulted from
weathering of the underlying bedrock. Bedrock in the vicinity is made up of nearly horizontally
bedded dolomite, shale, and limestone units. The uppermost bedrock units across most of BGAD
are mapped as belonging to the Ordovician-aged Drakes and Ashlock Formations (Hall and
Palmquist 1960; Greene 1968). Fine-grained alluvium is present in the surface water drainages.
At the proposed sites for the ACWA pilot facility, the uppermost bedrock unit is the Drakes
Formation (Greene 1968). The depth to bedrock across BGAD ranges from 4 to 12 ft on uplands
and 0 to 3 ft on hillsides (URS 2000).

No economic mineral deposits have been mapped at BGAD (Anderson and Dever 1998).
The nearest economic deposit of Quaternary sand and gravel is approximately 4 mi northeast of
BGAD. Mineral occurrence has been noted in a core collected about 2 mi northeast of the
BGAD. In this core, copper and fluorite were present in a sample correlating to the Cambrian-
Ordovician-aged Knoxville Group. The possible economic value of these minerals at this
location is uncertain. No other exploratory borehole results have been mapped within 7 mi of
BGAD.

Seismicity. BGAD islocated in atectonic domain generally referred to as the Kentucky
River Fault System. No faults in the region are known to have displaced geologically younger
materials (Pleistocene and Holocene Ages), even though a number of older faults have displaced
Paleozoic Era (400 million years ago) formations. Additionally, there are no indications of faults
that are capable or potentially capable in the region (Blume 1987).

Two other major fault systemsin the vicinity of BGAD are the Lexington Fault System
and the Irvine-Paint Creek Fault System. The Irvine-Paint Creek Fault System is approximately 6
mi away and isthe closest to BGAD. Minor faults near BGAD are Tate Creek Fault, which is
about 0.5 mi south of BGAD, and Moberly Fault, which is about 1 mi to the northeast of BGAD.
These fault systems were active during Paleozoic times, but there are no indications of recent
seismic activity (Blume 1987).

One of the largest earthquakes in the eastern United States was about 25 mi northeast of
BGAD at Sharpsburg, Kentucky in 1980. The focus of the earthquake was at a depth of about 10
mi and had a maximum modified Mercalli intensity of VI in the epicenter region. An earthquake
of thisintensity produces some damage to masonry and causes difficulty in standing. This
earthquake was felt over an area of about 260,000 mi? (Mauk et al. 1982). Four other earthquakes
have been recorded within 50 mi of BGAD, al of which were smaller in magnitude.

The estimated peak ground acceleration at BGAD that would be generated by an
earthquake having amodified Mercalli intensity equal to VIII. An earthquake of thisintensity
would generate an estimated peak ground acceleration of 0.18 g with an estimated duration of
15 seconds (Blume 1987). A modified Mercalli intensity VI earthquake would cause damage to
masonry and some collapse of buildings.
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A probabilistic seismic analysis was recently performed for BGAD (Weston 1996). The
results of this analysisindicated an earthquake with a peak horizontal acceleration of 0.08 g
would occur at BGAD oncein 1,000 years. An earthquake with a peak horizontal acceleration of
0.2 g was estimated to occur once in 10,000 years, and 0.4 g was estimated to occur oncein
100,000 years. Seismic hazard curves prepared for nuclear power stations in the eastern United
States place BGAD in Seismic Probability Zone 1. Within this zone, minor earthquake damage is
expected to occur at least once in 500 years (10% probability of occurrence in 50 years). The
peak ground acceleration for this event is estimated to be 0.075 g.

Soils. Soilsat BGAD are the result of weathering of the parent bedrock, with soil
thickness ranging from 4-12 ft on uplands and 0-3 ft on hillsides. Soils at the proposed site
primarily belong to the Lawrence-Mercer-Robertsville association and include the Shelbyville-
Mercer-Nicholson association (Fig. 4.7). These soil associations are composed of silt [oams at
the surface trending to silty clay loams at depth. Both soil associations are underlain by fragipan
in some locations, which tends to rupture under pressure. Drainage properties of these soil
associations are variable, with the soil permeability typically less than 2 incheshour. Similarly,
the water capacity and erosion properties of the soils are variable.

4.12.2 Impacting Factors

The proposed action entails shallow excavation and the application of standard building
practices for industrial facilities, which are not associated with significant impacts to geologic
resources or soilsin the vicinity of BGAD. Potential impacts from construction and operation of
the proposed facility could occur from the variable properties of the soils and underlying bedrock
in the vicinity of the proposed site, or releases of avariety of hazardous materials, including
chemical agents. Potential impacts from construction and operation of the proposed facility are
discussed in the following sections and potential impacts from accidents involving chemical
agents are discussed in Sect. 4.22.

4.12.3 Impacts from Construction

Approximately 25 acres of land would be affected to some degree from the construction of
the proposed facility or one of the alternatives, wastewater treatment plant and new substations at
either proposed Area A or B. As much as an additional 70 acres of land would also be disturbed
from devel opment of the site infrastructure (e.g., electric transmission lines, communication
lines, gas and water pipelines, parking lots and access roads) for either proposed site. Soil
disturbance could result in increased erosion, which would impact surface water quality and
biological resources. Best management practices during construction (e.g., sedimentation basin,
soil fences, berms, liners, revegetation of disturbed land following construction) will be
employed to minimize the potential for increased soil erosion.
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4.12.4 Impacts of Operations

Impacts on soils from operation of the proposed facility or alternatives could result from
the atmospheric transport and deposition of avariety of contaminants. However, the
concentrations of the contaminantsin the emissions from facility operations are anticipated to be
so low that no significant impacts to surface soils are anticipated. There are no significant
differences between the alternative technol ogies being considered for destruction of the chemical
agent at BGAD. No detectable soil contamination is expected form normal operations.

4.12.5 Impacts of No Action

Under the no action alternative for BGAD, potential impacts to soils would be limited
primarily to spills of petroleum-based products from vehicles associated with the continued
maintenance of the BGAD stockpile. Releases of other hazardous materials, including chemical
agent, would be very unlikely, given the nature of chemical stockpile maintenance activities.
Impacts associated with future destruction of the chemical agent stored at BGAD are discussed in
the cumulative assessment in the following section.

4.12.6 Cumulative Impacts

Cumulative impacts associated with other construction activities in the vicinity of the
proposed Areas A and B would increase soil erosion and the potential for accidental spillsand
releases. These are the same types of impacts as those associated with the construction of the
proposed facility or the aternatives. These impacts would be temporary and minor, if best
management practices are followed at the other construction activities.

Cumulative impacts associated with other operations in the vicinity of the proposed Areas
A and B are not expected to be significant to soils. The proposed facility and its alternatives are
anticipated to have very low emissions from operations and other operations at BGAD are also
anticipated to have very low emissions from operations. Additionally, other operations at BGAD
with the potential for emissions would be located in the southern portion of the depot, away from
proposed Areas A and B. Potential sources of impact located off-site from BGAD that are known
or anticipated have very low emissions and are far enough from proposed Area A and B to
preclude any significant deposition on surface soils.

Cumulative impacts from operation of the proposed facility with other facilities at BGAD
or off-site on surface soils are not likely to be significant and would be present only in the
vicinity of the proposed Area A and B, because of the distances between the proposed facility
and other facilities at BGAD.
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4.13 GROUNDWATER
4.13.1 Existing Conditions
4.13.1.1 Geohydrology

Groundwater is present in the near surface alluvium associated with Muddy Creek and its
tributaries and in the Drake and Ashlock formations. The Quaternary alluvium is a thin deposit
ranging from 0-20 ft found along creeks and in valleys. Underlying the alluvium are dolomite
depositsthat yield little to no water. The Drakes and Ashlock formations are water bearing with
an overall thickness of about 210 ft. The water in these formations isin the carbonate deposits
associated with the formations and is typically very hard, becoming mineralized at depth.
Infiltration of precipitation islow due to the fine-grained residuum soils at BGAD.

The Drakes and Ashlock formations are associated with the karstification, which includes
the development of caves, and the appearance of springs and sinkholes on the land surface. These
features are formed from the dissolution of limestone and dolomite in the bedrock. While there
are 27 known cavesin Madison County (George 1985), the observed discharges at springs from
the Drakes formation are at the soil/bedrock interface, where the weathering of parent rock
occurs. This observation suggests the flow of groundwater in the Drakes formation is
predominantly within cracks and fissures, instead of enlarged cavities within the formation (URS
2000). Approximately 60% of the Drakes formation is compaosed of shale, which contributes to
the development of weathered surfaces rather than dissolution enlarged cavities. The Ashlock
formation is composed of 50 % shale and is more likely to have karst development leading to
solution cavities, which have larger yields (Hendrickson and Krieger 1964).

In the vicinity of proposed Areas A and B, the Drakes Formation is near the surface.
Reconnaissance and field surveys of the sites did not identify karst features (URS 2000). The
development of any karst featuresin the future is uncertain, but the likelihood of karst feature
development isincreased by the disturbance of soils and construction activities.

4.13.1.2 Groundwater quantity

Groundwater yield from the Quaternary alluvium istoo small for use, and the aluvium
deposits are thin, which reduces the sustainable yield further. The Ordovician limestone aquifers
in the Drakes and Ashlock formations also have low yields. Wells placed in valleys and along
streams that are screened in the aluvium yield from100-500 gpd. Wells located in the Ashlock
formation can yield up to 500 gpd, providing the wells are screened in the drainage networks and
solution channels within the limestone. Wells placed in upland areas typically yield less than
100 gpd. Water levelsin the aquifers underlying BGAD fluctuate considerably as aresult of
precipitation, infiltration, evaporation, and water use. These variations lead to springs and wells
becoming dry during late summer or droughts. The groundwater resources associated with
BGAD are barely sufficient to provide for an individual household, which requires at least
100 gpd, but are insufficient to serve the proposed facility or its aternatives (Hall and Palmquist
1960, Palmquist and Hall 1961).
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4.13.1.3 Groundwater quality

Groundwater in the uppermost aquifersis of the calcium-magnesium-bicarbonate type.
The groundwater tends to be very hard and becomes more mineralized with depth.
Uncontaminated groundwater can be used without treatment, but treatment is often performed by
individuals using groundwater in the vicinity of the BGAD to reduce hardness.

Quarterly groundwater sampling of monitoring wells at BGAD was performed from 1997
t0 1999 (IT Corp. 2000). Annual sampling wasinitiated in FY 2000. The closest monitoring
locations to the proposed Area A and alternative Area B are the New Landfill, which is about
3,000 ft east of proposed Area B, and the Old TNT Washout Lagoons, which are about 4,000 ft
south of the proposed Areas A and B. Samples from the New Landfill were analyzed for VOCs,
semivolatile organic compounds (SV OCs), pesticides/PCBs, total metals, dissolved metals,
cyanide, and chloride/sulfate. Sampling of 11 wells was planned, but two wells were dry and
three wells had insufficient yield for completing all analyses. The results indicated five VOCs
present in one well, one SVOC in one well, one pesticide in one well, and arsenic in one well.
Samples from the Old TNT Lagoon were analyzed for explosives, total metals and dissolved
metals. Sampling of 12 wells was planned, but four wells were dry and two wells had insufficient
yield for completing al analyses. The results indicated explosives were present in three wells.
Lead, arsenic, selenium, and silver were detected in at least one well.

No known spills of contaminants have occurred at the proposed Area A and alternative
AreaB. However, there are no monitoring data available to confirm the existing groundwater
conditions at the proposed Area A and alternative Area B.

Groundwater in the formations underlying BGAD is generally hard and may contain salts
of hydrogen sulfide at depths greater that 100 ft. Hardness values typically exceed 150 mg/L.
Sulfates, nitrates, and total dissolved solids are typically within drinking water standards for
groundwater withdrawn from shallow formations. Groundwater withdrawn from wells at depths
of 50-200 ft below the base of local creeks hastotal dissolved solids exceeding 1,000 mg/L. The
primary constituent in the deeper groundwater is sodium chloride but hydrogen sulfideis also
likely to be present (Hendrickson and Krieger1964).

4.13.1.4 Historical and current water use

Groundwater resources are not currently used at BGAD. Historically, groundwater has not
been used at BGAD. Any groundwater use in the proposed A and alternative B Areas preceded
the establishment of BGAD.

4.13.1.5 Current and historic water treatment

Groundwater is currently untreated at BGAD. Historically, groundwater was not treated at
BGAD.

4.13.2 Impacting Factors

Groundwater resources are not proposed for use with the proposed facility or any of the
alternatives. No process water would be released to the environment from the proposed facility
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or any of the alternatives. Potential impacts to groundwater could result from the generation of
sanitary sewage that could infiltrate and contaminate groundwater from leaks. Other
contamination of groundwater may result from spills of hazardous materials that could infiltrate
and contaminate groundwater. Projected sanitary sewage generation from the proposed facility
and its alternatives range from 320,000-4,600,000 gal/y.

4.13.3 Impacts of Construction

The impacts of construction to groundwater would be negligible. During incident-free
construction, no contamination of groundwater would occur. Berms and other controls used
during construction to control surface water runoff, which are standard practice, will reduce the
potential for any groundwater contamination. If spills or leaks of hazardous materials occur,
procedures for recovering these materials would be applied to minimize the potential for
groundwater contamination.

4.13.4 Impacts of Operations
4.13.4.1 Baseline incineration alternative

The impacts of operation of the baseline incineration alternative on groundwater would be
negligible. No process liquids are to be released to the environment, which reduces the potential
for the contamination of groundwater. No groundwater isto be used for the baseline incinerator
aternative. The only potential for impacts to groundwater would be from spills of hazardous
material s during normal operations that might infiltrate and contaminate groundwater. If spills or
leaks of hazardous materials occur, procedures for recovering these materials would be applied to
minimize the potential for groundwater contamination.

4.13.4.2 Neutralization and electrochemical oxidation alternatives

The impacts of operation of the neutralization/SCWO, neutralization/SCWO-GPCR, and
the electrochemical oxidation alternatives to groundwater are essentially the same as the impacts
of operation of the baseline incinerator alternative discussed in Sect. 4.13.4.1.

4.13.5 Impacts of No Action

Continued storage of chemical weapons at BGAD would not adversely impact
groundwater. Procedures are in place to minimize the potential for chemical spills and address
any spillsthat might occur.

4.13.6 Cumulative Impacts

The proposed facility and alternative facilities would not use groundwater or discharge
liquids that could contaminate groundwater during normal construction activities or normal
operations. Standard precautions are to be followed for the prevention of leaks and spills during
refueling and other activities, which include the construction and operation of the proposed
facility or aternative facilities. Procedures are to be used to minimize the potential for spills or
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leaks of hazardous materials and to recover any hazardous materials that might be spilled from
other activities. These practices will ensure that cumulative impacts to groundwater from
construction and operation of the proposed facility or its alternatives and all other related on-post
activities would be negligible. The destruction facility is designed to avoid any contact of
explosives with groundwater. Other foreseeable on-post activities would have negligible or no
impacts on groundwater.

4.14 SURFACE WATER

BGAD islocated within the Kentucky River watershed. The Kentucky River is5 miles
north of BGAD, and is controlled by a system of locks and dams. Lock and dam number 10 is
located at Boonesboro north of BGAD. The average daily mean discharge at lock and dam
number 10 from 1983-1999 was 5,600 cfs. The maximum and minimum daily discharges of
record were 78,000 cfs and 50 cfs, respectively (USGS 2000). Adjacent watersheds, within
62 miles of BGAD, are the Green and Cumberland River watersheds, as well as the Salt River
and Licking River basins.

Water supplies for Richmond, Lexington, and Frankfurt, Kentucky are derived from the
Kentucky River downstream of BGAD. Most of the potable water supply in Madison County is
derived from surface water.

4.14.1 Existing Conditions

Proposed Area A and aternative Area B are located within the Muddy Creek drainage,
which drains the largest portion of the BGAD. All treated wastewater and storm water runoff
from BGAD facilitiesis discharged to Muddy Creek, Hayes Fork, and an unnamed tributary of
Otter Creek. Figure 4.2 shows the surface waters of BGAD.

Three mgjor impoundments are located within BGAD. Lake Vegaisa 135 ac
impoundment of Little Muddy Creek in the central portion of BGAD upstream of proposed Area
A and alternative Area B. Lake Vega has a storage capacity of approximately 140 acre-feet and
serves as the water supply for BGAD. Elevations at proposed Area A and alternative Area B
coincide with the crest of the earthen dam forming Lake Vega. The two other major
impoundments are Lakes Buck and Gem on Hays Fork.

Other impoundments at BGAD include Lake Henron and Area A Lake and Area B Quarry
Lake (not to be confused with proposed Area A or aternative Area B considered for this
proposed action). These surface water impoundments are outside the Muddy Creek drainage and
are not used as water supplies. Mgjor off-post surface water impoundments include Wilgreen
Lake, located about 5 mileswest of BGAD, which is used for fishing and contact recreation, and
Herrington Lake located about 25 miles west of BGAD. The Lexington Water Company
Reservoir islocated about 20 miles northwest of BGAD. Neither Herrington Lake nor the
Lexington Water Company Reservoir receive any runoff directly from the proposed Area A and
aternative Area B. Runoff from BGAD could reach the Lexington water supply viawater
pumped from the Kentucky River. Lake Rebais an impoundment located northwest of BGAD
that receives the drainage from the northwest portion of BGAD. Lake Rebais used for recreation
and irrigation. Lake Reba does not receive any runoff from the proposed Area A and alternative
AreaB (URS 2000).
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4.14.1.1 Floodplains

The 100-year flood of the Kentucky River at lock and dam number 10 is 604.5 ft,
assuming no flow regulation by the system of dams (U. S. Army 1966). The highest water level
recorded between 1908 - 1960 at lock and dam number 10 occurred on March 29, 1913, when the
Kentucky River crested at 592.5 ft. Land elevations at BGAD range from 850 ft to 1040 ft, which
iswell above the 100-year floodplain and flood of record for the Kentucky River.

The 100-year flood of Muddy Creek is estimated to be 885.3 ft (EBASCO 1990).This
flood elevation was estimated by comparison to the Silver Creek watershed, which issimilar to
Muddy Creek. Discharge datafor Muddy Creek are limited and insufficient to establish an
accurate determination of the 100-year flood for Muddy Creek. The estimated flood elevation is
more than 14 ft below the elevation of the proposed Area A and alternative Area B facility
elevations.

4.14.1.2 Water quality and treatment

The water quality of Muddy Creek and its tributaries, including Lake Vega, is good and
meets all water quality standards except hardness (U. S. Army 1984). Water from Lake Vegais
withdrawn and treated at the BGAD water treatment facility, which has a capacity of 720,000
gpd. The existing water treatment plant is sufficient to meet the needs of the proposed action and
aternatives. However, additional storage capacity would be required to meet peak demands and
ensure an adequate supply of water in the event of afire or other emergency. Water supply is
discussed further in Sect. 4.3.

4.14.2 Releases to Surface Water

No releases of liquid process effluents would occur from the proposed facility or
alternatives. The only effluents rel eased to surface water would be the result of sanitary
wastewater treatment. Two sewage treatment plants exist at BGAD and discharge treated effluent
to Muddy Creek. Muddy Creek isregulated at the BGAD boundary by Kentucky Pollution
Discharge Elimination System (KPDES) Permit K'Y 0020737. The existing sewage treatment
infrastructure is not capable of supporting the demand of the proposed facility or any of the
alternatives and the continuing BGAD operations. A new sewage treatment facility isincluded in
the proposed action and the aternatives to treat the additional wastes. This new facility would
discharge treated effluent to Muddy Creek or pumped to the existing infrastructure in Richmond.
Additional discussion of the sewage treatment facilities is presented in Sect. 4.6.

4.14.3 Impacts of Construction

Water use during construction is estimated to about 20 acre-ft over approximately
three years (Kimmel 2001). Thisis lessthan 1% of the capacity of water treatment plant at
BGAD and an even smaller percentage of the capacity of Lake Vega. Consequently, water use
during construction would have alimited impact on surface water. Construction activities are
estimated to generate about 4.5 million gal of sanitary waste over the sametime period. This
wastewater would be treated and the treated effluent discharged to Muddy Creek within the
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requirements of KPDES Permit K'Y 0020737. The release of this additional treated effluent would
have a negligible impact on Muddy Creek.

The potential for construction-related impacts on the water quality of Muddy Creek from
sediments would be reduced by the use of berms, silt fences, hay bales and other standard
construction practices to reduce runoff and control sediment transport. Standard precautions
would be taken during construction fueling and maintenance and other activities to prevent spills
and leaks. Procedures for recovery of materials spilled would be used to minimize the potential
for impacts to surface water. Any impacts that would occur to surface water from any spills
would be temporary and limited in extent. No releases of contaminants to surface water would
result from incident-free construction. No impacts to surface water outside the BGAD boundary
would occur from incident-free construction activities.

4.14.4 Impacts from Operations
4.14.4.1 Baseline incineration alternative

No process related effluents would be released to surface water from incident-free
operations of the baseline incineration alternative. Sanitary waste generated during facility
operation would be treated prior to discharge to Muddy Creek or would be pumped to the
existing infrastructure in Richmond. The estimated sanitary waste annual demand for the
baseline incineration alternativeis 6.4 million gal. The additional sewage disposal treatment
plant would ensure adequate treatment capacity for the facility and the requirements of KY PDES
Permit 0020737 would be met. The estimated water use (potable and process water) from
operation of the baseline incineration aternative is about 24.4 million gal. The increased demand
for water would be supplied by Lake Vega. The existing capacity of Lake Vegais sufficient to
meet the demand of the proposed facility and the additional storage tank will ensure sufficient
water is available to meet peak demands or the possibility of afire. This additional demand
would not significantly affect Lake Vega or other surface waters. No impacts to surface water
off-post would result from incident-free operations.

4.14.4.2 Neutralization and electrochemical oxidation alternatives

The neutralization and electrochemical oxidation alternatives would be expected to have
impacts to surface water that are similar to those of the baseline incineration alternative
discussed in Sect. 4.14.4.1. Since these alternatives use less water than the baseline incineration
aternative, the impacts to surface water would be less. Consequently, impacts to surface water
from incident-free operations of these alternatives would be negligible.

4.14.5 Impacts of No Action

Continued storage of chemical weapons at BGAD would not adversely affect surface
water. Controls are in place to minimize soil erosion, although some erosion would be expected
to occur in areas kept clear of vegetation for security purposes and in dirt roadways within the
storage block. A facility existsto treat sanitary waste, and procedures are in place to preclude
chemical spills from impacting surface water and address chemical spillsif they do occur.
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4.14.6 Cumulative Impacts

Construction of the proposed facility or the alternatives would result in impacts to be
expected from the construction of aindustrial facility. The use of standard construction practices
to minimize erosion, control the transport of sediment, and prevent spills of hazardous materials
will minimize the impacts of construction activities. Procedures for recovering any hazardous
materials that might be spilled would further reduce any potential impacts to surface water.
Increased demand for water and additional wastewater |oadings would not have a significant
affect on surface water. Overall cumulative impacts to surface water from all construction and
operation activities would be negligible.

4.15 TERRESTRIAL HABITATS AND WILDLIFE
4.15.1 Affected Environment

BGAD encompasses approximately 14,600 acres in Madison County, Kentucky, located
southeast of Richmond (see Fig. 2.1). BGAD and the immediate vicinity are within the Outer
Blue Grass Subdivision, which is an area of high biodiversity. Ecological information for BGAD
is based largely on data presented in the integrated natural resources management plan (BGAD
2000b). Observations made during team site visitsin July 2000, and May 2001, also provided
background information on BGAD and the proposed locations for a PMCD agent destruction
facility.

4.15.1.1 Vegetation at alternative chemical agent destruction
facility plant locations

Eastern Kentucky vegetation is transitional in nature from grassland species to forest trees
representative of the Cumberland Mountains. Most of the land area of BGAD is maintained as
fescue-dominated pasture interspersed with shrubs and trees that are periodically mowed.

V egetation on most of the installation has been adversely affected by cattle grazing.

Forest stands occur on roughly 2,900 acres of BGAD. Approximately 75% of forested
areas have experienced some damage from cattle grazing and deer browsing (BGAD 2000b).
Three general forest types can be distinguished on the basis of local topography and soil
conditions: upland forest, riparian forest, and flatwood forest. In general, the forest types are
characteristic of soil type, moisture, and aspect at BGAD. Well-drained upland locations include
bluegrass mesophytic cane forest, bluegrass savanna woodland, and forests on cal careous soils.
Riparian forests occur in bottomlands along Muddy Creek, Viny Creek, tributaries of Little
Muddy Creek, and the headwaters of Otter Creek. Flatwood forest (bottomland hardwoods)
occurs on poorly drained soils on the northern portion of BGAD. Table 4.30 provides alist of the
dominant canopy trees and common understory species at BGAD. The major vegetative types
occurring at BGAD are shown in Fig. 4.8.

The ongoing forest management program is described in the integrated natural resources
management plan and environmental assessment for BGAD (BGAD 2000b). Oak trees are
planted to provide valuable food and cover for many wildlife species. Between 1968 and 1974,
timber was harvested at BGAD. Forest management activities are designed to improve forest
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Table 4.30. Dominant trees and common under story plant species of forests at BGAD
Dominant/common species
Forest Type Common name Scientific name
Upland forest Black walnut Juglans nigra
Ohio buckeye Aesculus glabra
Bur oak Quercus macrocarpa
Chinkapin oak Quercus muhlenbergii
Shumard oak Quercus shumar dii
White oak Quercus alba
Pignut hickory Caryaglabra
Shagbark hickory Carya ovata
Hackberry Celtisoccidentalis
Honey locust Gleditsia triacanthos
Sugar maple Acre saccharum
White ash Fraxinus americana
Cordberry Symphoricarpos orbiculatus
Scorpion grass Microstegium vimeneum
Riparian forest American elm Ulmus americana
Green ash Fraxinus pennsylvanica
Hackberry Celtisoccidentalis
Boxelder Acer negundo
American sycamore Plantanus occidentalis
Wingstem Verbesina alternifolia
Crownbeard Verbesina occidentails
Scorpion grass Microstegium vimineum
Hatwood forest Southern red oak Quercus falcata
Post oak Quercus stellata
Shingle oak Quercusimbricaria
Red maple Acer rubrum

Source: ACWA DEIS 2001, Table 7.13-1.

stand quality and wildlife habitat. They include reforestation, tree thinning, and timber stand
improvement. Timber stand improvement involves the selective removal of certain trees and the
enhancement of openings for tree regeneration, thus benefitting stand species composition and
overal quality.

Prescribed burning is being used in grassland areas to maintain or improve the quality of
warm-season grasses and prevent the invasion of undesirable species. Burning is planned as a
tool to maintain prairie savanna habitat at BGAD (BGAD 2000b). Ongoing surveys at BGAD
have identified several natural areas that should be protected from further disturbance (BGAD
2000b). These areas vary in size from less than one acre to several hundred acres. They represent
plant communitiesthat are either rare in the Blue Grass Physiographic Region of Kentucky or are
in arelatively undisturbed condition when compared with other similar areas in the region.
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V egetation in proposed Area A located east of the Chemical Limited Areais composed of
amixture of grasses and forbs. A few American sycamore trees occur along the western
perimeter of the area and along the southern end of the area. Upland forest occurs east and
southeast of proposed Area A, and forested wetlands and an associated canebrake are located in
the southeast portion of the area (see Fig. 4.8). Upland forest is also present north of proposed
Area A and north of the Chemical Limited Area. Alternative AreaB is grass-covered in the
eastern portions and tree-covered in the western half. Upland forest covers the western portion of
alternative Area B. No quantitative data were available on vegetation or wildlife in either
proposed Area A or alternative Area B.

4.15.1.2 Wildlife

Wildlife habitat at BGAD has been adversely affected by livestock grazing. The diversity
of ground nesting birds, amphibians, and reptilesis relatively low when BGAD habitat is
compared with similar, undisturbed habitats of eastern Kentucky. The wildlife species that occur
in grazed areas are those that are generally tolerant of disturbed areas (BGAD 2000b).

Amphibians and Reptiles. Many herpetofaunal species occur inthe BGAD region
because of the overlap of many northern, southern, and southeastern species that reach
distributional limits in eastern Kentucky (Barbour 1971). No quantitative data have been
collected on amphibians and reptiles at BGAD. Fifteen reptile and 20 amphibian species are
known to occur on BGAD (BGAD 2000b). Amphibians of mesic, forested habitats include the
Jefferson’ s salamander (Ambystoma jeffer sonianum), marbled salamander (A. opacum), and
spotted salamander (A. maculatum). Common frogs and toads include the Fowler’ s toad (Bufo
woodhousii fowleri), green frog (Rana clamitans), bullfrog (R. catesbeiana), spring peeper
(Pseudacris crucifer), upland chorus frog (Pseudacris triseriata), and cricket frog (Acris
crepitans). Salamanders occurring in stream habitats and rock outcrops in riparian areas include
the southern two-lined salamander (Eurycea cirrgeria), cave salamander (E. lucifuga), and
longtail salamander (E. longicauda).

Reptiles of forested habitats at BGAD include the rough green snake (Opheodrys
aestivus), black rat snake (Elaphe o. obsoleta), milk snake (Lampropeltis triangulum), and black
kingsnake (Lampropeltis getulus niger). Aquatic habitats support four turtle species. The most
common species are the common snapping turtle (Chelydra serpentina) and red-eared slider
(Trachemys scripta elegans). The eastern garter snake (Thamnophis sirtalis) and black racer
(Coluber constrictor) are the most frequently observed snake species in grassland habitats and
pastures at BGAD. Although not included in the specieslist for BGAD (BGAD 2000b), the
timber rattlesnake (Crotalus horridus), northern copperhead (Agkistrodon contortrix), and
several lizard species may occur in upland forest habitats at BGAD (BGAD 1984; Conant and
Collins 1998).

Birds. Eastern Kentucky University researchers observed 170 bird species over several
decades of monitoring at BGAD (BGAD 2000b). Numerous waterfowl, shorebird, and warbler
speciesvisit BGAD only during the spring and fall migration periods. A survey of nongame
resident and migratory bird species conducted during 1993 and 1994 d